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' Facility name: U.S. DOE Hanford 200 Area

Location: Hanford Site

EPA Region: X

person(s) in charge of the facility: J. J. Keating, Asst, Mar.

Safety, Environment and Security
509 - 376 - 7334
Name of Reviewer: D. M. Bennett,K EPA Reginn'x Date: 8/18/87

-} General dascription of the faC111tY'

o (For example: landfill, surface impoundment, pile, container; types of
g ‘ hazardous substances; lacation of the facility; contamination route of
ik majo; concern; types of information needed for rating; agency action,
oo ete. )

T

The 200 Area site contains the 216-A-1, 216-A-2, 216-A-4, 216-A-5,
216-A-6, 216-A-7, 216-A-9, 216-A-11, 216-A-12, 216-A-13, 216-A-14,
216-A-15, 216-A-16, 216-A-17, 216-A-18, 216-A~19, 216-A-20, 216-A-21,
216-A-22, 216-A-23A, 216-A-23B, 216-A-24, 216-A-26A, 216-A-27,
216-A-28, 216-A~31, 216-A-32, 216-A-33, 216-A-34, 216-A-35, 216-A-36A,

| 216-A<39, ‘216=A-40, 216-A-41, 216-8-2-1, 216-8-2-2, 216-8-3-1,

216-B-3-2, 216-8-4, 216-B-5, 215-B-5, 215-8-?A&B 216-8-8, 216-B-9,

Scores. SM = 69.05 (Sgw = 79.59 Ssw = 83.09 S3 = 0.00)
Sfg = 0.00
Soc = 0.00

FIGURE 1
HRS COVER SHEE]
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__Superfund hazardous waste site listed undar th

National Priorities List
h
Comprehensive Environmental Response, Compensatnon and Liability Act (CERCLA) as amended in 1986

HANFORD 200-AREA {USDOE)
Benton County, Washington

The Hanford 200-Area is in the middle of the 570-square-mile~Hanford Site
approximately 20 miles north of the City of Richland, Benton County, Washington.
Since 1943, Hanford has been the scene of Federal nuclear activities, primarily
production of nuclear materials for national defense.

The U.S. Department of Energy (USDOE) uses the 200-area for nuclear fuel
reprocessing, finishing, and waste management. Over 230 waste disposal locations
have been identified in the 200-Area. The disposal locations and plumes of
contaminated ground water cover approximately 215 square miles.

An estimated 1 billion cubic yards of solid and dilute liquid wastes
canprised of radioactive, mixed and hazardous constituents were disposed of in
trenches, ditches, and landfills in the 200-Area. USDCOE has detected tritium,
iodine-129, uranium, cyanide, and carbon tetrachloride at levels significantly
above background in ground water beneath the area. Over 2,500 people obtain
drinking water from wells within 3 miles of the 200-Area. Tritium has been
detected in Richland's surface water intakes at levels above background. Surface
water within 3 miles of the 200-Area provides drinking water to 70,000 people
and irrigates over 1,000 acres.

EPA, USDOE, and the Washington Department of Ecology are jointly developing
an action plan that will include the work needed to address this area under the
Superfund program, as well as other work needed to meet permitting, corrective
action, and compliance requirements of Subtitle C of the Resource Conservation
and Recovery Act.

.S, Environmental Protection Agency/Remedial Response Program
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Facility name: U.S. DOE Hanford 200 Area

Location: Hanford Site

EPA Region: X

Person(s) in charge of the facility: J. J. Keating, Asst. Mgr.

Safety, Environment and Security
509 - 376 - 7334
g Name of Reviewer: D. M. Bennett, EPA Region X Date: 8/18/87

General description of the facility:

(For example: landfill, surface impoundment, pile, container; types of
hazardous substances; location of the facility; contamination route of
majo; concern; types of information needed for rating; agency action,
etc.

The 200 Area site contains the 216-A-1, 216-A-2, 216-A-4, 216-A-5,

216-A-6, 216-A-7, 216-A-9, 216-A-11, 216-A-12, 216-A-13, 216-A-14,
216-A-15,  216-A-16, 216-A-17, 216-A-18, 216-A-19, 216-A-20, 216-A-21,

216-A-22, 216-A-23A, 216-A-23B, 216-A-24, 216-A-26A, 216-A-27,

216-A-28, 216-A-31, 216-A-32, 216-A-33, 216-A-34, 216-A-35, 216-A-36A,

216-A-39, 216-A-40, 216-A-4]1, 216-B-2-1, 216-B-2-2, 216-B-3-1,

216-B-3-2, 216-8-4, 216-B-5, 216-B-6, 216-B-7A%B, 216-B-8, 216-8-9,

Scores: SM = 69.05 {Sqw = 79.59 Sgw = 89.09 53 = 0.00)
SFg = 0.00
Spc = 0.00

FIGURE 1
HRS COVER SHEET



216-B-10A, 216-B-108, 216-B-11A&8, 216-B-12, 216-B-13, 216-B-14,

216-B-15, 216-B-16, 216-8B-17, 216-B-18, 216-B-19, 216-B-20, 216-B-21,

216-B-22, 2}6-B-23, 216-B-24, 216-B-25, 216-8-26, 216-B-27, 216-B-28,
216-8-29, 216-B-30, 216-B-31, 216-B-31, 216-B-32, 216-8-33, 216-B-34,

216-8-35, 216-8-36L_215-8-37, 216-B-38, 216-B-40, 216-B-41, 216-B-42,

216-B-43, 216-B-44, 216-B-45, 216-B-46, 216-B-47, 216-B-48, 216-B-49,

216-B-50, 216-B-51, 216-B-52, 216-B-53A, 216-B-53B, 216-B-54, 216-B-57

216-B-58, 216-B-60, 216-C-1, 216-C-3, 216-C-4, 216-C-5, 216-C-6,

216-C-8, 216-C-10, 218-E-1, 218-E-2, 218-E-2A, 218-E-3, 218-E-4,

218-E-5, 218-E-5A, 218-E-6, 218-E-7, 218-E-8, 218-E-8, 218-E-124A,

218-E-13, 218-E-14, 200 East Burning Pit, 200 East Construction Pit,

216-N-1, 216-N-2, 216-N-3, 216-N-4, 216-N-5, 216-N-6, 216-N-7,

216-5-182, 216-S-3, 216-5-4, 216-5-5, 216-5-6, 216-5-7, 216-5-8,

215-5;9, 216-5-11, 216-5-12, 216-5-13, 216-S-14, 216-S-15, 216-S-16P,

216-S-16D, 216-5S-17, 216-5-18, 216-5-20, 216-5-21, 216-5-22, 216-5-23,

216-T-2, 216-T-3, 216-T-4-1(D), 216-T-4-1{P), 216-T-4-2(D), 216-T-5,

216-T-5, 216-T-6, 216-T-7, 216-T-8, 216-T-9, 216-T-10, 216-T-11,
216-T-12, 216-T-13, 216-T-14, 216-T-15, 216-T-16, 216-1-17, 216-T-18,

216-T-19, 216-T-20, 216-T-21, 216-T-22, 216-T-23, 216-T-24, 216-T-24,

216-T-25, 216-T-26, 216-T-27, 216-T-28, 216-T-29, 216-7-30, 216-7-31,

216-7-32, 216-T-33, 216-T-34, 216-T-35, 216-T-36, 216-U-182, 216-U-2,
216-U-3, 216-U-4, 216-U-8A, 216-U-48, 216-U-5, 216-U-6, 216-U-7,

216-U-8, 216-4-9, 216-u-11, 216-U-13, 216-U-15, 216-U-15, 216-Z-1A,
216-7-1(D), 216-Z-1%2 216-7-3, 216-7-4, 216-2-5, 216-2-6, 216-Z-7,

216-7<8, 21679, 216-2-1C, 216-Z-11, -216-7-12, -215-2-16, 216-Z-17,

FIGURE 1 (Continued)
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216-7-18, 218-W-1, 218-W-1A, 218-W-2, 218-W-3, 218-W-4A, 218-W-7,

218-W-8, 218-W-9, 218-W-11, Non-Rad Burial Ground, 200-West Burning Pit

Z-Plant Burning Pit, 618-10, 618-11, P-11 Crib, 213 J and K Cribs,

J. A. Jones No. 1, Original Central Landfill. The above 600 numbered

sites were included in the 200 Area because they are located within the

defined boundaries of the 200 Are2. The ground water and surface water

are the routes of major concern. The individual sites listed above are

either surface impoundments (i.e., trenches or ditches) or landfills

(i.e., land disposal). The 200 Area is located approximately 20 miles

north of the City of Richland.

FIGURE 1 {Continued)
HRS COVER SHEET
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Site: U.S. DOE Hanford 200 Area " 8/18/87

-------------- Assigned Multi- Max. Ref.
Rating Factor Value plier Score  Score (Section)

1. Observed Release 45 1 45 45 3.1

If observed release is given a score of 45, proceed to line 4.
1f observed release is given a score of 0, proceed to line 2.

2. Route Characteristics 3.2

Depth to Aquifer of Concern 0

Net Precipitation 0

Permeability of the 0
Unsaturated Zone

0

Physical State i
Total Route Characteristics Score 0 15
3. Containment 0 1 0 3 3.3
4. Waste Characteristics 3.4
Chemical '
a. Toxicity/Persistence 18 1 18 18
Hazardous Waste Quantity 8 1 8 8
Total Waste Characteristics Score 26 26
5. Targets - ‘ 3.5
Ground Water Use .- 3 3 g g
Distance to Nearest Well/ 30 1 30 40
Population Served
Total Targets Score 39 59 B h
6. If line 1=45 (1x4x5) o
If line 1=0 {2x3x4x5) 45630 57330
7. Line 6/57330 * 100 se(gw)=  79.59 N1k
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Site: U.S. DOE Hanford 200 Area " 8/18/87

--------- Assigned Multi- Max. Ref.
Rating Factor Value plier Score Score (Section)

1. Observed Release 45 -1 45 45 . 4.1

'If observed release is given a score of 45, ‘proceed to line 4.
If observed release is given a score of 0, proceed to line 2.

2. Route Characteristics _ 4.2
Facility Slope & Intervening 0 1 0 3
Terrain :
1-yr. 24-hr. Rainfall 0 1 0 3
Distance to Nearest Surface 0 p 0 6
Water
Physical State 0 1 0 3
Total Route Characteristics Score 0 15
3. Containment 0 1 0 3 4.3
4. Waste Characteristics 4.4
a. Chemical.
- - Toxicity/Persistence 18 1 18 18
Hazardous Waste Quantity 8 1 8 8
Total Waste Characteristics Score 26 26 )
5. Targets 4.5
Surface Water Use 3 3 9 9
" Distance to a Sensitive 0 2. 0 6
Environment
Population Served/Distance 40 1 40 40
to Water Intake
Downstream
Total Targets Score 49 55 h
6. If Vine 1=45 (1x4x5) . N \4,"
If line 1=0 (2x3x4x5) 57330 64350 \\W

7. Line 6/64350 * 100 Sc(sw)— 89.0% T /ljjl
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-------------------------------------- W o T G A A e

HRS Air Route Work Sheet

ROUTE NOT SCORED

Assigned Multi- Max. Ref.
Rating Factor Value plier Score Score (Section)
1. Observed Reiease } 0 1 770 a5 5.1

A D D b e T D R D D P R AR A A A A e e
S W TR e e e S R T R A A A R D O A D e A ol ol e o e e S A AR A P D R U N R ke e W

EE L L L L R R R R N ST T R N D I b okt A S e

If observed release is given a score of 45, proceed to line 2. -
If observed release is given a score of 0, the Sa=0. Enter .on Line 5.

AR Y AR P AR AP R R R W e e e e D D R TR R P AR R S R D D A NN N D A e A i e e P A W W A b

2. Waste Characteristics 5.2
a. Chemical
Reactivity and 0 1 0 3
Incompatibility
Toxicity 0 3 0 9
Hazardous Waste Quantity 0 1 0 8
Total Waste Characteristics Score -0 20 o
3. Targets 5.3
Population Within 4-Mile 0 1 0 30
Radius
Distance to Sensitive 0 2 0 6
Environment
Land Use 0 1 0 3
Total Targets Score a 0 39
4. Multiply 1 x 2 x 3 0 35100
meeeeemeteee e cciecccencsseemn—— meececccrreemcaaa i tgi
A ) \|L
5. Line 4/35100 * 100 Sc(a)=  0.00 \ {%



S §2

* Groundwater Route Score (Sgw) 79.59 §334.57
Surface Water Route Score (Sgw) 89.09 7937.03
Air Route Score (Sa) 0.00 0.00
- 92 - 92 - 2
)gw + 5., F Sa - 14271.60
N S m— - 119.46
Sgw * Sow * 3, :
¢ Voo, 69.05
2 Sew * Sou * Sy /173 = Su=

FIGURE 10
WORKSHEET FOR COMPUTING Sm




DOCUMENTATION RECORDS
FOR
HAZARD RANKING SYSTEM

INSTRUMENTATIONS: As briefly as possible summarize the information you used
to assign the score for each factor (e.g., "Waste quantity = 4,230 drums plus
800 cubic yards of sludge"). The source of information should be provided
for each entry and should be a bibliographic-type reference, include the
location of the document.

FACILITY NAME: U.S. DOE Hanford Site - 200 Area

9

P L

LOCATION: Hanford Site, Benton County, Héshington

"4 25
Y

DATE SCORED: Auqust 18, 1987

PERSON SCORING: R. D. Stenner, Pacific Northwest Laboratory for DOE

PRIMARY SOURCE(S) OF INFORMATION (e.g., EPA region, state, FIT, etc.):

The information was taken from Department of Energy documents and databases
associated with the Hanford site, as well as from other publicly available -
documents addressing conditions at or in the vicinity of the Hanford Site.

Information was also gathered through telephone and personal communications
with responsibie individuals (such information is referenced accordingly in

—— . tha mnarbana)
CIT paLadyc) .

FACTORS NOT SCORED DUE TO INSUFFICIENT INFORMATION:

Even though air concentrations of some of the constituents of interest can be
detected abave background offsite, no air monitoring data was found
sufficient for HRS scoring of the Hanford CERCLA sites. These constituents
of interest detected above background offsite are present in the routine
gaseous effluents from operating facilities at Hanford. Therefore, the air
route rating factors were not scored.

COMMENTS OR QUALIFICATIONS:

The Department of Energy has complieted a preliminary assessment of the

hazardous waste sites located on the Hanford Site. This work served as the
primary basis of developing the scores for the aggregate 200 Area Site.

These preliminary assessment efforts are documents in the “Draft Phase I
Installation Assessment of Inactive Waste-Disposal Sites at Hanford" volumes

and respective addenda which are referenced throughout this package. »AUﬁ’h

OP
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GROUND WATER ROUTE

1 OBSERVED RELEASE
Contaminants detected (5 maximum):

An observed release to the ground water from the 200 Area can be verified
using several selected constituents.
release from the 200 Areas, five substances have been selected. These
substances are tritium (H-3), iodine-129 (I1-129), uranium (U}, cyanide (CN-)
and carbon tetrachloride (CCls). The Hanford Ground Water Data Base lists
carbon tetrachloride as tetrane. Five substances were selected for evidence
of observed release due to the variety of chemical processes utilized within
the 200 Area. Tritium and I-129 are included as indicators of maximum areal
extent of contamination while uranium, cyanide and carbon tetrachloride are
included to identify isolated contaminant plumes associated with individual
processes.
"~ illustrated for each of the constituents selected. The following tables
present the data for each of the constituents and their background and down
gradient concentrations.

200 Area Concentrations for Tritium

Comparison of background and down gradient concentrations can be

BACKGROUND DOWN GRADIENT
Concentration Concentration
Date Well (pCi/L) Date Well (pCi/L)
- 2/4/86  6-25-55 -320(a) - 3/13/86  6-35-70 1,600,000
2/4/86 6-37-43 22,000
3/5/84 481 B1dg Tap 35,400

{a) The negat1ve value means that the concentration is less than detection

limit.

200 Area Concentrations for lodine-129

For the purpose of documenting observed

-

BACKGROUND DOWN GRADIENT
Concentration Concentration
Date  wWell  __ (pCi/L) Date _Well {pCi/L)
5/29/86 6-25-55 0.000094 6/6/86 699-32-22 4.89
\&
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200 Area Concentrations for Uranium

~ BACKGROUND DOWN GRADIENT
Concentration Concentration
Date Well (pCi/L) Date Well (pCi/L)
2/3/87 6-55-89 1.06 3/11/87 2-W19-2 14,900
7/22/87 2-W19-9 2748

200 Area Concentrations for Cyanide

BACKGROUND DOWN GRADIENT
" Concentration Concentration
Date Well (uq/L) Date Well (zq/L)
3/25/87 6-51-75 < 10 3/19/87 6-50-53 405
200 Area Concentrations for Cérbon Tetrachloride
BACKGROUND DOWN GRADIENT
Concentration 7 Concentration
- Date Well (ug/L) Date Well (ag/L}
3/25/87 6-51-75 < 10 3/16/87 2-w10-4 2000

2/4/87 6-25-55 < 10

Additional well locations have been identified that contain these
constituents, but further evidence of observed release is unnecessary.

Reference 2, page 3.14; Reference 7, pages 92, 144,220, 229, 232, 238, 248,
252, 254, 259; Reference 8, 481 Bldg Tap Water Sample Report; Reference 22;
Reference 23; Reference 24; Reference 25; Reference 26; Reference 27
Rationale for attributing the contaminants to the facility:

--subsequently disposed of into adjacent facilittes. The concentration

“~The rationale for attributing the five substances to the 200 Area requires a

brief discussion of each constituent. Tritium and Iodine-129 are fission
products that are released as a result of irradiated fuel reprocessing. Both
of these constituents are highly mobile in the Hanford environment and are
used as indicators of extent of contamination. Localized uranium
contamination in the 200 Area is due to the uranium recovery operation
performed at U-Plant. Use of ferrocyanide, a complex cyanide compound, to
precipitate cesium during uranium recovery operations has also been

" documented. Carbon tetrachioride was used in a soivent extraction process in

the plutonium finishing plant. Spent solvent from the process was

s shown
in the above tables for down gradient wells are significantly higher than the
concentrations shown for the back ground wells. Y@?

7
Reference 2, page 3.18-3.20, Reference 1, page 2.20, 2.22-2.23, 3.10; l\‘ L‘ﬁ
Reference 21, pages 637-638, 369-370 1

2a



2 ROUTE CHARACTERISTICS

Depth to Aguifer of Concern

Name/description of aquifer(s) of concern:

The aquifer of concern is comprised of the unconfined aquifer and the
Rattlesnake Ridge interbed. .

In general, the unconfined or water table aquifer is located in the Ringold
Formation and glacio fluvial sediments known as the Hanford Formation, as
well as some more recent alluvial sediments in areas adjacent to the Columbia
River. It is bounded below by either the basalt surface or, in places, the
relatively impervious clays and silts of the lower unit of the Ringold
Formation. Laterally, the unconfined aquifer is bounded by the anticlinal
basalt ridges that ring the basin. The Yakima and Columbia Rivers, however,
do not entiraly transect these sediments and therefore do not constitute a
discontinuity for HRS scoring purposes. The basalt ridges above the water
table have a low permeability and act as a barrier to lateral flow of the
ground water. The saturated thickness of the unconfined aquifer is greater
than 61 m in some areas of the Hanford Site and pinches out along the flanks
of the basalt anticlines.

There is a series of confined aquifers in the interflow zones and interbeds
between the dense basalt flows that underiie the sediments containing the
unconfined aquifer. When postglacial flood waters and the ancestral Columbia
River flowed between Gable Mountain and Gable Butte, which are part of the
Umtanum-Gable anticline, portions of the Elephant Mountain basalt flows

.. .separating the unconfined or confined aquifars were eroded creating "windows"
to the lower beds. Later the water table rose to levels exceeding the
potentiometric surface of the upper confined aquifer, i.e., the Rattlesnake
Ridge aquifer. Thus, these erosional windows provide direct connection
between the unconfined and Rattlesnake Ridge aquifers. In this area, the
Rattlesnake Ridge interbed begins at 166 feet and ends at 216 feet below
ground surface. Well 699-35-70, which has an observed release for tritium,
has a first screened depth of 235 feet which is part of the aquifer of
concern.

Several other aquifers 1ie below the Rattlesnake Ridge interbed including the
Selah, Cold Creek and Mabton. Borings in the Gable Mountain, Gable Battle
area, which support the existence of the erosional windows, do not
conclusively demonstrate whether other interbeds besides the Rattlesnake are
connected to the unconfined aquifer. Although sampling of the confined
aquifers shows that iodine 129 is present at depths of 1,400 feet below
ground surface, the data supporting these findings ars insufficient to
determine whether the icdine is present in the interbeds as a result of
migration or as a result of contamination introduced during drilling.
Therefore, further study is necessary to determine the degree of °
interconnection. '

Reference 2, page 2.1-2.7; Reference 13, pagé 3.13, Reference 31; {\Sv

@
Reference 35 ﬂjﬁl
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Depth(s) from the ground surface to the highest seasonal level of the
saturated zone [water table(s)] of the aquifer of concern:

Not applicable.
Depth from the ground surface to the lowest point of waste disposal/storage:

Not applicable.

@
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Net Precipitation

Mean annual or seasonal precipitation {list months for seasonal):

Not applicable.

Mean annual lake or seasonal evaporation (list months for seasonal):

Not applicable.

Net precipitation (subtract the above figures):

Not applicable.

Permeability of Unsaturated Zone

Soil type in unsaturated zone:

Not applicable.

Permeability associated with soil type:

Not applicable.

Physical State

Physical state of substances at time of disposal (or at present time for
generated gases):

Not applicable.

1 \
\\‘1}73



3 CONTAINMENT

Containment

Method(s) of waste or leachate containment evaluated:

Not applicable.
Method with highest score:

Not applicable.

4 WASTE CHARACTERISTICS

Toxtcity-and Persistence

Compound(s) evaluated:

The 200 Area is used to process irradiated uranium fuel to recover plutonijum.
The area is alsc used to process and store waste generated during fuel
processing. Substances associated with the 200 Area activities are:

dibutyl butyl phosphonate

pitric acid
kerosene
phosphates
sulfuric acid
fluoride

sodium aluminate

methyl isobutyl ketone (MIBK)
aluminum fluoride nitrate

calcium nitrate
magnesium nitrate
H=-3

Sr-90

Cs-137

Pu-240

tributyl phosphate
sodium dichromate
ammonium carbonate
sodium oxalate
ferrocyanide
sodium silicate
sodium nitrite
ferrous sulfamate
carbon tetrachloride
aluminum nitrate
ferric nitrate
Co-60

Ru-106

Pu-239

uranium

Reference 1, pages 2.15-2.23; Reference 21, pages 213-662. (These pages from

Reference 21 are not included in the package.

Please consult the referenced

document using the list of individual sites listed on the cover sheet of this
package for verification of which individual sites contain which substances.)

Also, see Table 1.

e
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Compound with highest score:

Several of the constituents listed above are assigned scores of 18. For
exampie:

Constituent Toxicity Persistence Total Score
Plutonium-239 3 3 18
Plutonium-240 3 3 18
Uranium 3 3 18
Sodium dichromate 3 3 18

Reference 4, pages 794-797 ; Reference 40.

Hazardous Waste Quantity

Total quantity of hazardous substances at the facility, excluding those with
a containment score of 0 (Give a reasonable estimate even if quantity is
above maximum) :

The total waste quantity associated with the aggregate 200 Area is at least
935,149,000 cubic yards. Table 1 presents the individual liquid sites that
are locatad within the physical confines of the 200 Area fences and the
associated data that were used in creating the aggregate 200 Area Site.
Table 2 presents the solid waste sites located within the physical confines
of the 200 Area fences and their associated data. Also presented in Table 2
are several individual sites and their associated data that are physically
located outside of the 200 Area fences, but located within the defined
boundaries of the aggregated 200 Area Site. The total quantity of waste
associated with the sites listed in Table 1 and Table 2 is 935,000,000 cubic
yards and 149,000 cubic yards, respectively.

References are_listed in Tables 1 and 2 by waste site, Reference 37,

Basis of estimating and/or computing waste quantity:

The 200 Area is used to process irradiated uranium fuel for the recovery of
plutonium. Additionally the 200 Area is used to process and store waste.
There are eight different operational areas within the aggregate 200 Area,
PUREX Plant, B Plant, Semiworks and Critical Mass Laboratory, 200 North Area,
REDOX Plant, T Plant, Plutonium Finishing Plant (PFP) (formally known as Z
Plant). These eight operational areas are individually described below.

43 M
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TABLE 1. Basis of Estimating and/or Computing Waste Quantity - 200 Areas
Estimated Volume No. of
Area No. and Name Waste Types Years (liters) Cubic Yds References
200 Area acidic process Process condensate 1952-1972  2,680,000,000 3,510,000 1, pages B.15
condensate disposal cribs, waste water containing and B.17;
216 series, Nos. A-5, nitric acid {pH~2), 21, pages 219,
A-15, C-1, C-6, C-l0, H-3, Sr-90, Pu-239, 220, 235, 236,
5-1 & 2, §-7, S§-9, §-23 Cs-137, Co-60 and 401, 402, 409,
and U-8 (8 areas) U-238. 410, 465, 466,
475, 476, 479,
480, 505, 506,
597, and 598
200 Area Bismuth Phosphate First cycle waste 1953-1954 34,100,000 44,600 1, pages B.15
Plant first cycle waste contained sodium : and B.17;
trenches, 216 series, Nos. salts, fluoride, 21, pages 353-
B-35 through B-41, T-14 nitrate, sulfate 365, 535-542 and
through T-17 and T-21 phosphate, aluminate 549-458
through T-25 (16 cribs) and radionuclides,
K-3, Sr-90, Pu-239,
Cs-137, Co-60 and
U-238.
200 Area Bismuth Phosphate Second cycle and 224 1945-1955 299,000,000 1, pages B.15

Second Cycle and 224 Haste
Cribs, 216 series, Nos.
B-5, B-7A and B, B-B,

-3, 7-5, 7-6, T-7 and
T-32

< -

=
=, B
gy

waste contained sodium
salts, fluoride,
oxalate, nitrate,
sulfate phosphate,
ammonium nitrate and
radionuclides Sr-90,

- Pu-239, Cs-137, Co-60

and U-238.

1b

391,000

and B.17;

21, pages 291,
292, 295, 296,
297, 298, 509,
510, 517-522,

571 and 572



Area No. and Name

Haste Types

Years

References

200 North Area basin water
ponds and cribs, 216
series, Nos. N-1 through
N-7 (7 areas)

200 Area scavenged TBP
supernatant waste cribs
and trenches, 216 series,
Nos. B-14 through B-34,
B-42 through B-49, B-51,
B-52, T-18 and T-26

(33 areas).

200 Area tributyl
phosphate solvent waste
cribs, 216 series, Nos.
A-2, A-7, A-31, C-4 and
U-15 (5 cribs)

Fuel storage basin
water containing
radionuclides Sr-90,
Pu-239, Cs-137 and
v-238.

Scavenged TBP waste
contained sodium
salts, nitrate,
sulfate, phosphate,
and ferrocyanide and
radiopuclides H-3,
Sr-90, Pu-239,
Cs-137, Co-60 and
U-238.

Tributyl phosphate
solvent wastes
contained tributyl
phosphate and a
paraffin hydrocarbon
solvent and
radionuclides $r-90,
Pu-239, Cs-137, Co-60
and U-238.

1944-1952

1953-1958

1955-1966

4c

Estimated Volume No. of
(liters) Cubic Yds

2,870,000,000 3,760,000

167,000,000 219,000

682,000 893

21, pages 449-
462 :

1, pages B.15

and B.17;

21, pages 31}-
352, 367-382,

385, 386, 387,
388, 543, 544,
559, 560

1, pages B.15
and B.17;

21, pages 215,
216, 223, 224,
263, 264, 405,

406, 605 and 606



laboratory liquid waste
¢ribs, 216 series, MNos.
A-4, A-21, A-27, B-§,
B-10A, T-2 and T-8

(7 cribs) ‘

contained nitric acid
and sulfuric acid
(neutralized with NaCH
at 'A' cribs) and
sodium dichromate.
Radionuclides include
Sr-90, Pu-239, Cs-137,
Co-60 and U-238.

4d

. Estimated Volume No. of
Area No. and Name Waste Types Years (liters) Cubic Yds References
200 Area ammonia scrubber Ammonia scrubber and 1952-1973 667,000,000 873,000 1, pages B.15
and alkaline condensate alkaline condensate and B.17;
waste cribs, 216 series, wastes contained 21, pages 273,
Nos. A-36A, B-12, B-50, ammonium nitrate 274, 307, 308,
§-3, S-12 and S-21 (except S-3) and 383. 384, 483
(6 cribs) radionuclides H-3, and 484,
Sr-90, Pu-239,
Cs-137, Co-60 and
U-238. Wastes
disposed to 216-S-3
contained sodium salts
of dichromate,
nitrate, aluminate and
hydroxide.
200 Area analytical . Laboratory waste 1945-1970 130,000,000 170,000 1, pages B.15

and B.17;

21, pages 217,
218, 247, 248,
259, 260, 293,
294, 301, 302,
507, 508, 523
and 524,



Area No. and Name

References

200 Area steam condensate
and/or cooling water
disposal areas, 216
series, Nos. A-11, A-12,
A-32 through A-35, A-40,
5-5, §-6, S-16P, S-16D,
$-17, T1-4-1(D), 1-4-1(P),
u-9, u-11, z-1(D), Z-11,
T-4-2 (19 areas)

200 Area Z Plant waste
water disposal areas, 216
series, Nos. Z-1A,

Z-142, 2-3 and Z-12

(4 areas)

1 Estimated Volume No. of
HWaste Types ' - Years (liters) Cubic Yds

| |

Steam condensate’ 1944-1979 98,600,000, 000 129,000,000

and/or cooling water '

containing nitrate and

radionuclides H-3,

-$r-90, Pu-239,

Cs-137, Co-60 and

v-238.

Z Plant waste water  1949-1973 499,000,000 653,000

“contained sodium

nitrate, fluoride, and
radfonuclides Pu-239,
Sr-90, Cs-137 and
U-138.

b

1, pages B.15
and B.17;

21, pages 227,
228, 229, 230,
265 through 272,
277, 278, 471,
472, 473, 474,
491, 492, 493,
494, 495, 496,
511, 512, 513,
514, 599, 600,
601, 602, 609,
610, 629, 630,
515, 516.

1, page B.17;

21, pages 607,
608, 611, 612,
613, 614, 631

and 632.



Area No. and Name

318,005

Estimated Volume

Waste Types Years (liters)

i

bi

No. of
Cubic Yds

References

200 Area plutonium
recovery plant waste water
cribs, 216-Z-9 and
216-7-18.

200 Area caustic waste
areas, 216-T-33, 216-T-36
and 216-2-8.

—

‘?E:-gi_-
SO

Plutonium recovery

1955-1973 7,950,000
plant waste water
contains sodium salts,
nitrate, sulfate,
aluminum fluoride
nitrate, aluminum
nitrate, magnesium
nitrate and calcium
nitrate. The waste
discharged to the
216-2-18 also con-
tained carbon tetra-
chloride, tributyl
Ehosphate and dibutyl
utyl phosphorate. -
Radionuclides include

"Pu-239 in both cribs

and Sr-90, Cs-137,
Co-60 and U-238 in
216-~2-9.

Caustic waste water 1955-1969 2,430,000
containing sodium

hydroxide and

radionuclides Pu-239

in all three areas and

Sr-90, Cs-137, Co-60

and U-238 in 216-T-33

and 216-T-36.

af

10,400

3,180

1, page B.17;
21, pages 625,
626, 637 and
639.

1, page B.17;
21, pages 573,
574, 579, 580,
623 and 624.



Area No. and Name

Waste Types

Years
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References

200 Area chemical sewer
areas, 216-B-21, 216-B-2-2

and 216-S-11,

200 Area cribs that
received 300 Area crid

waste, 216 series, Nos.
B-53A, B-538, B-54, 71-27,
T-34 and T7-35 (7 cribs)

200 Avrea A-Tank Farm

condensate crib, 216-A-24

Chemical sewer dis-
charged unknown
quantities of chemi-
cals plus radio-

. nuclides Sr-90,

Pu-239, Cs-137 and
u-238.

300 Area crib waste
contained nitrate and
radionuclides Sr-90,
Pu-239, Cs-137, Co-60
and U-238.

A-Tank Farm condensate
contained butyl
Rhosphates, paraffin
ydrocarbon, ammonium
carbonate and radio-
nuclides H-3, Sr-90,
Pu-239, Cs-137, Co-60
and U-238.

1945-1965

1962-1967

1958-1966

19

Estimated Volume No. of
(liters) Cubic Yds
304,000,000,000 398,000,000
31,800,000 41,000
820,000,000 1,020,000

1, pages B.15
and B.17; !
21, pages 282,
283, 284, 285,
481 and 482.

1, pages B.15
and B.17; 3
21, pages 389-
394, 561, 562,
575, 576, 577

and 578.

1, page B.15;
21, pages 255
and 256.



Estimated Volume No. of

Area No. and Name Waste Types __Years (liters) Cubic_Yds References
200 Area Redox hexone- Sodium hexone-bearing 1951-1972 5,010,000 6,560 1, page B.17;
bearing wastes, 216-5-13 wastes containing _ 21, pages 485,
and 216-5-14 - methyl isobutyl ketone 486, 487 and
_ ' and radionuclides 488.

Sr-90, Pu-239,

Cs-137, Co-60 and
U-238. In addition to
the above, waste
disposed to 216-5-13
contained aqueous
sodium nitrate and
sodium dichromate.

200 Area, 221-U, 222-U and U Area wastes 1951-1970 160,000,000 209,000 1, page B.17;
224-U liquid wastes . containing sodium 21, pages 581,
disposed to 216-U-142 and nitrate and sodium . , 582, 587 and
216-U-4A cribs phosphate and 588.

radionuclides U-238,
Sr-90, Cs-137, Co-60
and Pu-239. Crib
216-U-1 & 2 also
received sodium
sulfate.

4h



Estimated Volume No. of
Area No. and Name Waste Types Years (liters) Cubic Yds References
200 Area miscellaneous Miscellaneous waste- 1945-1979 303,000, 000,000 397,000,000 1, pages B.15

liquid wastes, 216 series,
A-1, A-6, A-9, A-13, A-14,
A-16, A-17, A-18, A-19,
A-20, A-22, A-23A, A-23B,
A-26A, A-28, A-39, A-41,
B-3-1, B-3-2, B-4, B-9,
B-108, B-11A & B, B-13,
B-57, C-3, C-5, C-8, S-4,
s-8, §-15, §-18, $-20,
§-22, 1-9, T-10, T-11,
1-12, 1-13, 1-20, T-28,
1-29, T-30, U-3, U-4,

-4B, U-5, U-6, U-7,

waters containing
nitrate and radio-
nuclides Sr-90,
Pu-239, Cs-137,
Co-60, and U-238. In
addition, areas
216-A-9. 216-5-4. and

216-T-30 received H-3.

TOTAL

4i

935,000,000 yd3

and B.17;

21, pages 213,
214, 221, 222,
225, 226, 231-
234, 237-246,
249-258, 261,
262, 275, 276,
279, 280, 285-
290, 299,300,
303-306, 309,
310, 395, 396,
403, 404, 407,
408, 411, 412,
469, 470, 477,
478, 489, 490,
497-500, 503,
504, 525-534,
547, 548, 563-
570, 583-586,
589-596, 603,
604, 615-620,
627, 628 and
633-636.
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TABLE 2. Basis of Estimating and/or Computing Waste Quantity - 200 Areas

‘ Estimated Volume No. of
Area No. and Name Waste Types Years (ft3) Cubic Yds References
200 Area dry waste burial Dry waste containing 1944-1968 2,960,000 110,000 1, pages B.15
site, 218 series, Nos. radionuclides Sr-90, and B.17;
£E-1, -2, E-3, E-5, E-6, Pu-239, Cs-137 and ‘ 21, pages 415-
E-7, E-B, E-12A, W-1, W-2, U-238. _ 418, 421, 422,
W-3, W-4A, W-7 and W-8 425, 426, 429-
434, 437, 438,
639, 640, 643-
652.
5, Section
I NW; and 6.
200 Area regulated Discarded process 1944-1964 960,000 36,000 1, pages B.15
equipment burial site, 218 equipment containing and B.17;
series, Nos. E-2A, E-5A, radionuclides SR-90, 21, pages 419,
E-9, E-14, W-1A, W-9 and Pu-239, Cs-137 and _ 420, 427, 428,
W-11 U-235. 435, 436, 441,
442, 639, 640,
653, 654, 655
and 565;
5, Sections 1
NW, I SE; and 6.
200 Area repair and Repair and 1955-1966 58,400 2,200 1, pages B.17;
construction waste burial construction waste 21, pages 423,
sites 218-E-4 and containing 424, 439 and
218-E-13. radionuclides SR-90, 440;
- Pu-239, Cs-137 and , , 5, Section I NW.
U-238. ' :
-
- .
- .

-
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Area No. and Name

Waste Types

Years

?1; £ i_‘ &

Estimated Volume
(ft3)

é"f‘;

U

No. of
Cubic Yds

References

200 Area burning pits
200E, 200W, and Z Plant

200 Area nonradioactive
repair and construction
waste burial sites,
construction pit and
nonradioactive burial
ground

600 Area dry waste buriat
sites 618-10 and 618-11

P-11 crib

213 J and K cribs

-
O
o

_X <

200E and 200W received
construction and
office wastes plus
paint waste and
chemical solvents.

Z Plant received
office and laboratory
waste,

Construction pit
received broken
concrete and the
nonradioactive burial
ground received
unusable plumbing
materials. No
radioactive waste was
deliberately buried at
these sites.

Dry waste containing
S$r-90, Pu-239, Cs-137
and U-238

Waste water containing
Pu-239, Site has been
exhumed.

Drainage from
plutonium storage
vaults. No Pu-239 had
been detected in
piping. Cribs
exhumed.

1950-1970

1945-1955

1953-1967

1951-1951

1944-1950

1k

21,500

No data

No data
No data

No data

800

No data

Ho_data
No data

No data

1, pages B.15
and B.17;

21, pages 443,
444, 659, 660,
661 and 662

1, pages B.15
and B.17;

21, pages 445,
446 657 and 658.

1, page B.21;
gl, pages 693-

1, page B.21;
21, pages 701
and 702, '

1, page B.21;
;1 pages 703-
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| Estimated Volume No. of

Area No. and Name Haste Types Years (ft3) Cubic Yds References
Miscellaneous Miscellaneous 1973-1979  Unknown Unknown 1, page B.21;
nonradioactive burial nonradioactive wastes, quantity, quantity. 21, pages 705,
sites, J. A. Jones No, ] No known chemical 706, 711 and
and Original Central disposal. 712.
Landfill 38, pages 1

and 2
TOTAL 149,000

41
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PUREX Plant. The Plutonfum URanium EXtraction {PUREX) Plant is the most
recently constructed of the irradiated-fuel processing plants. Constructed
between April 1953 and October 1955, the PUREX Plant took over fuel-
processing operaticns from the REDuction 0Xidation (REDOX)} Plant. The PUREX
Plant was operated from 1956 to 1972; in 1972 it was placed in operational
standby mode. Plant operations were resumed in 1983.

At this facility, uranium, plutonium, and neptunium are separated from
fission products found in the production reactors' irradiated uranium fuel.
The process steps involve fuel-element decladding, uranium metal dissolution,
solvent extraction, ion exchange, and product loadout.

‘Zirconium ciadding on fuel elements is removed in an ammonium fluoride-
ammonium nitrate (AFAN) solution. Ammonium fluoride reacts with the
zirconium, resuiting in a soluble zirconium compound. The ammonia and
hydrogen evolved during decladding present a potential combustion hazard.
Therefore, hydrogen is converted to ammonia by reaction with ammonium nitrate
present in the AFAN solution. The dissolver solution is then processed to
remove plutonium and uranium that dissolved with the cladding. Gas released
from the dissolver is treated to remove iodine in a silver reactor, is acid-
adsorbed, and is only then released to the atmosphere. The off-gases are
treated with hydrogen peroxide to remove nitrogen oxides before being
released to the atmosphere.

Declad fuel elements are dissolved in nitric acid for the solvent extraction
processes. An organic solvent is used to separate the uranium, plutonium,
and neptunium from associated fission products and from each other. The
organic soivent used in a series of extraction and stripping operations is a
30% solution of tributyl phosphate in a normal paraffin hydrocarbon
(kerosene) diluent. '

The first extraction cycle separates the bulk of the fission products from
the plutonium, uranium, and neptunjum; the fission preducts remain in the

-~ - ——— -—-aqueous phase. The organic phase is sent to the partitioning cycle where the

~ stored in tanks until it is shipped to the UO3 plant in the 200-West Area.

plutonium is partitioned from the uranium and neptunium. ~ The plutonium
stream is routed through two additional solvent-extraction cycles for further
purification., After purification, the plutonium stream is concentrated.

From 1956 to 1972, the concentrated plutonium nitrate solution was sent to
the plutonium finishing operations located in the 200-West Area. When the

- PUREX-Plant resumed operations in 1983, an additional facility was added that
produced plutonium oxide from the plutonium nitrate. -

The other stream from the partition cycle, which bears the neptunium and
uranium, is routed to the final uranium cycle where neptunium is separated.
The aqueous neptunium stream is sent to the back-cycle waste system for
concentration and recycling to the solvent-extraction column. The uranium
stream is routed to a column that strips the uranium from the organic stream
with an aqueous nitric acid solution; concentration of the aqueous solution
follows. The uranium product, uranyl nitrate hexahydrate (UNH), is then
¢
v

e ' |
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A portion of the concentrated neptunium solution from the final uranium cycie
is sent to the neptunium recovery and purification cycle. In this cycle,
neptunium is separated from the uranium, plutonium, and the remaining fission
products in the neptunium stream. This separation is accomplished by a

- series of extractions and jon-exchange columns. The plutonium and uranium
fractions are recycled to the back-cycle waste system and partitioning cycle,
respectively.

Supporting process systems include organic solvent decontamination and
recovery, nitric acid recovery, and waste concentration and recovery.

B Plant. The B Plant, one of the original fuels-separation facilities, was
constructed between August 1943 and February 1945; it was operated until
1952. The plant used the bismuth phosphate process to separate plutonium
from irradiated uranium fuel. This process produced a very dilute waste
stream that contained the uranium and most of the fission products from. the
fuel elements. Unlike the PUREX process, the bismuth phosphate process
separated plutonium from uranjum and fission products by precipitating the
plutonium onto a bismuth phosphate carrier.

The uranium fuel elements processed by the bismuth phosphate process were

jacketed with aluminum. These jackets were removed in a sodium hydroxide-
sodium nitrate (NaQH-NaNO3) solution, with the NaNO3 acting as a hydrogen

scavenger. Some of the silicon used as a binder in the fuel elements was-
dissolved during jacket removal. This operation produced sodium silicate,
sodium aluminate, and sodium nitrite.

After jacket removal, the fuel elements were dissolved in nitric acid;
sulfuric acid was then added to complex the uranium. Complexing of uranium
prevented it from being precipitated as uranyl phosphate during later
plutonfum precipitation. The metal solution was pre-treated with sodium
nitrite to oxidize or reduce plutonium to the correct state for
precipitation. Bismuth phosphate was then added to the metal solution and
. the resulting slurry was centrifuged. The solid cake was redissolved in

__ nitric acid for further decontamination of the plutonium.

The decontamination involved several dissolutions and subsequent
precipitations of plutonium.” Sodium bismuthate and sodium dichromate were
used as oxidizing agents, and sodium nitrite or oxalic acid was used as a
reducing agent during the plutonium decontamination. The final plutonium
precipitate was washed with ammonium nitrate.

The next process involved transferring the plutonium from the bismuth
phosphate carrier to a lanthanum fluoride carrier. Hydrofluoric acid was
used to acidify the transfer solution and cause lanthanum fluoride to
precipitate, carrying the plutonium with it. Potassium hydroxide was used to
change the lanthanum precipitate into a soluble compound; then the
precipitate was dissolved in nitric acid.

The plutonium was then reduced using ammonium sulphate and prec}pitatéd as .a
peroxide by the addition of hydrogen peroxide. The plutonium peroxide was
dissolved into nitric acid. This solution was concentrated to produce the Fﬁ
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final plutonium nitrate product, which was originally shipped off site for
conversion to plutonium oxide or plutonium metal. .

In 1968, the B Plant was converted to a waste-fractionization plant as part
of a program to solidify high-level waste. The B Plant now functions to
remove cesium and strontium from PUREX current acid waste and from high-level
supernatant liquids, as well as sludges from self-boiling liquid waste.

The solids are removed from the current acid waste and treated for strontium
removal, and the liquid is treated with phosphotungstic acid to precipitate
the cesium. The supernatant liquid is sent to a series of solvent extraction
columns, similar to those used at the PUREX Plant, to remove and purify any
" remaining strontium. The cesium precipitate is redissolved in sodium
hydroxide and treated in ion exchange columns for further purification.
Liquid from stored waste is treated the same as current acid waste, except
T that the solids have already separated in the storage tanks. Sludge from the
£y storage tanks and solids from current acid waste are dissolved in an acid
solution and sent to the soivent-extraction columns for strontium removal.

Cesium solutions are converted to cesium chloride by the addition of
hydrochioric acid. The 1iquid is evaporated to yield solid cesium chioride.
This solid is encapsulated in Hasteloy cylinders and stored in an underwater
storage basin at 8 Plant.

Strontium is precipitated as strontium fluoride by the addition of sodium

fluoride. The strontium fluoride is filtered, dried, and encapsulated in

Hasteloy cylinders. These cylinders, like the cesium cylinders, are stored
v in an underwater storage basin at B Plant. '

Semiworks and Critical Mass Laboratory. The Semiworks was built in 1949 as a
pilot plant for the REDOX Process; 1t was later converted to pilot the PUREX
process. The Semiworks originally operated from 1952 to 1957. 1In 1960, the
Semiworks was reactivated and equipped for the processing and loadout of
fission products; it then operated as both a production and a process
demonstration pilot project for converting the B Plant to a waste-
partitioning facility. In 1967, the Semiworks was shut down, and it is now
being decontaminated and decommissioned. Chemical processes at this facility
were similar to those at the REDOX and PUREX plants.

At the Critical Mass Laboratory, research focuses on the criticality safety
of plutonium in various forms and combinations with other elements. The

resulting data are used to verify analytical methods that predict criticality
~o7 —omm=-— ~safety for-plutonion in various Tuel cycies.

200 North Area. The 200 North Area was built for the ageing of "green® fuel
{recently irradiated fuel} to allow for the decay of short lived

radionuclides before processing the fuel. Irradiated fuel was stored in

water basins while the decay process was proceeding. The area was only used
during the first several years of operations, when it was discovered that the
required fuel ageing time was much shorter than originally predicted. This
discovery allowed the use of the 200 Area to be discontinued in 1952,

Several of the sites within the 200 North Area only received waste during t g
pre-retirement cleaning of the basins actually used to store fuel,

%o | \\'7’4/{;-‘




200-West Area Plants

U Plant. Although the U Plant (constructed between 1943 and 1944) was one of

the three original fuels-separation facilities designed to use the bismuth

phosphate process, it was never used for that purpose.

Uranium was not recovered by the bismuth phosphate extraction of plutonium
from irradiated fuel. However, the later-developed REDOX and PUREX processes
recovered the uranium, which still had economic value. Following startup of
the REDOX Plant, the U Plant was converted to recover the uranium from stored
radioactive waste. From 1952 to 1958, stored waste was transferred to the U
Plant for uranium recovery. The resultant sludge was dissolved in mitric
acid, and then the uranium was extracted using tributyl phosphate ina normal
paraffin diluent. This process left the fission products, sulfate, and
phosphate ions in the aqueous acid solution. The uranium was then stripped
from the organic solvent with nitric acid. This nitric acid solution was
concentrated and sent to the uranium oxide process.

Although the uranium recovery processing is no longer going on, the adjacent
uranium oxide plant is still operationai. This plant received uranyl nitrate
solution from the recovery process and from the REDOX Plant and calcined it
to uranium trioxide. The uranium oxide plant now processes the product
uranium from the PUREX Plant. Nitric acid is recycled to the PUREX process
as a by-product of the calcination process. The uranium trioxide is shipped

--gffsite for use as nuclear fuel.

REDOX Plant. The REDOX process for fuels separation succeeded the bismuth

phosphate process and preceded the PUREX process. The REDOX Plant was
constructed from May 1950 to August 1951; it operated until it was shut down
in-July 1967. An analytical laboratory near the facility is still
operational. This laboratory supports B-Plant operations and performs
research and development in support of waste management and environmental
contrel operations. The laboratory also functions as a backup laboratory to
the PUREX and Z-Plant analytical laboratories.

The REDOX Plant used a solvent extraction process to separate uranium and
plutonium from fission products and each other. Methyl isobutyl ketone
(MIBK) was the organic solvent that was used.

The fuel elements were prepared for nitric acid dissolution using the methods
from the bismuth phosphate process. Sodium dichromate was added to the
nitric acid solvent to oxidize plutonium to a state suitable for organic
extraction.

Aluminum nitrate was added to the acid solution as a salting agent for the
first extraction column. This salting agent caused the uranium and plutonium
to be preferentially extracted by MIBK, Jeaving the fission products in the
aqueous phase. In a second extraction column, a reducing agent was added to
the aqueous phase to reduce the plutonium so that it would be removed from
the uranium and extracted into the aqueous phase. The organic uranium

solution and the agueous-plutonium solution were then processed separate]ytiq
Wi
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purified further, and concentrated into their respective products; uranium
nitrate hexahydrate (UNH) and plutonium nitrate. The plutonium nitrate was
sent to the Z Plant for processing into plutonium oxide or plutonium metal.
The UNH was sent to the uranium oxide plant.

The organic solvent was treated for recycling by removing decomposition
products and by further decontamination. Aqueocus streams were concentrated,
then the aluminum nitrate was converted to sodium aluminate by sodium
hydroxide before disposal.

..T.Plant... The T Plant was one of the original bismuth phosphate fuels-
separation facilities; it was constructed from June 1943 to October 1944 and
operated for the bismuth phosphate process from 1943 to 1956. Since 1956,
facilities in the T Plant have been used for decontamination and equipment

ranair
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Z Plant. Constructed in 1949, the Z Plant was the site of the plutonium
laboratory and finishing operations, including the processing of plutonium
scrap materials and preparation of plutonium products. The plutonium parts
preparation ceased in December 1965. A process known as “recouplex” was
operated at the plant from 1955 to 1962 to reccver plutonium from scrap and
produce a plutonium nitrate solution. The Plutonium Reclamation Facility
began operations in 1964 to perform the functions of the recouplex process.

The recoupiex process used nitric acid and hydrofluoric acid to dissolve
solids and a tributyl phosphate-carbon tetrachloride solvent extraction
process for recovery of purified plutonium nitrate solutions. Aluminum
nitrate was used to salt the aqueous streams for selective extraction of
plutonium and to create complexed fluoride jons as aluminum fluoroxide
nitrate to prevent their interference during plutonium extraction. Americium
was also recovered in the Plutonium Reprocessing Facility using dibutyl butyl
phosphonate (DBBP) in a carbon tetrachloride diluent. The DBBP has
subsequently been replaced with tributyl phosphate.

The Plutonium Processing Facility converts plutonium nitrate to plutonium
oxide and then to plutonium metal, if metal is the desired product. The

*

- plutonium oxide is made by precipitating the plutonium as plutonium oxalate
and then calcining the precipitate. To produce metal, the plutonium oxide is
first converted to plutonium fluoride. The fluoride is placed in an iron
can, which is placed in a magnesium oxide crucible with calcium metal. A

_reducing charge is applied to the crucible to reduce the plutonium fluoride
to plutonium metal, which is then molded into a button. The remaining iron,
calcium, and magnesium are dissolved in nitric acid for disposal.

Reference 1, pages 2.15-2.23, Reference 21, pages 449-462.
%
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5 TARGETS

Use(s) of aquifer(s) of concern within a 3-mile radius of the facility:

The aquifer of concern, within three miles of the facility, suppiies drinking
water at the Fast Flux Test Facility (FFTF). Across the Columbia River,
within three miles of the 200 Area defined boundary {disposal sites and
contaminant plume), there are 17 wells in the aquifer of concern These wells
consist of 14 private wells and 3 community wells. The three wells at FFTF
are Z94 i deep, 399 ft deep, and 400 ft deep. These wells are screened at
188 to 281 ft, 221 to 396, and 360 to 390 ft (new deeper well) respectively.
The across-river private wells vary in depth and screened intervals. No data
was available concerning the depth and screen intervals of the private wells,
however it was assumed that these wells were completed into the unconfined
aquifer. The across-river community wells are the Eppich Water System,
Cypress Gardens School well, and Rio Vista Orchards well. The wells are 88
ft deep, 160 ft deep, and 80 ft deep, respect1vely. Since these wells are
all located in very remote locations, there is no municipal water from
alternate unthreatened sources presently ava1]ab1e.

Reference 7, pg 178; Reference 8, pg 43; Reference 2, pgs 4. 7 and 3.19;
Reference 9; Reference 10; Reference 11, Reference 36

Distance to Nearest Well

Location of nearest well drawing from aquifer of concern or occupied building
not served by a public water supply:

The nearest wells drawing water from the aquifer of concern are located at
the Fast Flux Test Facility (FFTF) whlch is located with in the 200 Area
plume.

Reference 8; Reference 2, pg. 3.19.

Distance to above well or building:

The water supply wells at the FFTF draws water from the aguifer of concern
within the defined boundary of the 200 Area. Sampling of tap water draining
from these wells, which are interconnected, have shown contamination.
Therefore, the distance to the nearest well is zero feet.

Eefer:nce 2, pg 3.19; Reference 8, pg 43 and 481 Bldg Tap Water Sample
epor

Population_Served by Ground Water Wells Within a 3-Mile Radius .

-Identified water-supply well{s) drawing from aquifer(s) of cgnger within a
3-mile radius and popu1at10ns served by each:

The water supply wells at the FFIF supg]y drinking water for the work fo cgjg
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at the facility which numbers 2420 people. Assuming that each across-river
private well supplies drinking water to 3.8 people per weil, 53.2 people are
~ served by these wells. The 3 community wells, the Eppich Water System, the
Cypress Garden School well, and the Rio Vista Orchards well serve 12
permanent residents and 8 migrant farm worker residents, 12 permanent

residents, and 8 permanent residents, respectively.

Reference 10; Reference 11; Reference 12, pg 3.

Computation of Tand areas irrigated by supply well(s) dfawing from aquifer(s)
of concern within a 3-mile radius, and conversion to population (1.5 people
per acre}: .

- There are no documenied wells (within three miles of the site) used for
irrigation. All irrigated farm land within 3 miles of the defined boundary

of the 200 Area are supplied from either the Columbia River or from the’
Columbia Basin irrigation project.

Total population served by ground water within a 3-mile radius:

i
[

. There .is .a total of 2513.2 {2420 + 53.2 + 40) people served by the aquifer of
concern within three miles of the 200 Area’s defined boundary. This total
includes workers, permanent residents, and migrant farm worker residents.

Reference 12 pg 3; Reference 10, Reference 11.
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SURFACE WATER ROUTE
1 OBSERVED RELEASE

Contaminants detected in surface water at the facility or downhill from it
(5 maximum):

Tritium and iodine-129 were used to verify observed release and define the
maximum extent of contamination in surface water., Evidence of observed
release can be established by comparison of upstream and down stream
concentrations of tritium and iodine-129. River bank springs monitoring and
localized Columbia River sampiirg can be used to verify observed release by
demonstrating that contaminants are entering the river in this area. The
following two tables present upstream and downstream concentrations for
jodine-129 and tritium for 1983 (same period as the spring sampiing) and

1986.
200 Area Concentrations for Iodine-129
BACKGROUND DOWN GRADIENT
Sample Concentration Sample . Concentration

Date Point (pCi/L} ate Point {pCi/L)

1/22/83 27.0 RW 3.3E-6 t 1.4E-6 10/7/86 312 Intk 1.61E-4 + 1.45E-5

10/7/86 Prst Rap 1.04E-5 + 1.29E-6 1/22/83 29.0 RW 6.3E-5 £ 5.0E-6
Springs .
8/11/83 27-1 Spg 1.6E-4 % 2.1E-5
8/11/83 28-2.Spg 6.2E-2 t 6.8E-3
8/11/83 31-5 Spg 3.0E-5 t 4.0E-6
9/11/83 32-0 Spg 4.4E-5 & 2.7E-5

200 Area Concentrations for Tritium
BACKGROUND DOWN GRADIENT
Sam,u_ Concentration Samglc Concentration
- e Date ~ _Point {pCi/ Date Point (pCi/L)

Various Prst Rap Mean = 119(3) 9/11/83 28.0 RW 60600 ¢ 761

9/11/83 27.0 RW 107 ¢ 201 Varfous~ Rich Intk Mean = 165(2)
Spring
9/11/83 28-2 Spg 110000 £ 995

'””m*’"*"{a}“ﬁﬁmpi?iSﬁﬂ of the 75 downstream samples {mean = 165, standard deviation

= 160) to the 75 upstream samples (mean = 119, standard deviation = 108)

using a one-tailed T-Test, indicated that there is a 95% probability
that the downstream sample mean is significantly higher than the
upstream. In addition, statistical analyses performed by DOE in 1985
and 1986 of upstream-downstream sampling data showed similar results.
It is concluded, therefore, that an observed release of tritium has
occurred at least as far downstream as the Richland intake.

Reference 2, Reference 3, page 17, A.5, B.3, C.6-C.7; Reference 23; Reference
25; Reference 28; Reference 30, Reference 39. {%
e
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Rationale for attributing the contaminants to the facility:

Tritium and Iodine-129 are products of the fission process that are released
as a result of irradiated fuel reprocessing. Thus, both of these
constituents are found in certain waste disposed of into the 200 Area. Both
of these constituents are highly mobile in the Hanford environment and are
used as indicators of extent of contamination. The downgradient samples
showed significant increases in contaminant concentrations above those found
"in the background samples. In addition, spring water contaminated with these
elements can be shown to discharge into the river.

Reference 2, pages 3.18-3.2q; Reference 1, page 3.10
2 ROUTE CHARACTERISTICS

Facility Slope and Intervening Terrain

Average slope of facility in percent:
Not applicable.
Name/description of nearest down slope surface water:

The Columbia River, which originates in the mountains of eastern British
‘Columbia, Canada, flows through the northern edge of the Hanford Site and
forms part. of the Hanford Site's eastern boundary. The river drains a total
area of approximately 70,800 km enroute to the Pacific Ocean. The flow of
the Columbia River is regulated by 11 dams within the United States, 7
upstream and 4 downstream of the Site. Priest Rapids Dam is the nearest
impoundment upstream of the Site, and McNary Dam is the nearest dam
downstream. (The Hanford reach of the Columbia River extends from Priest
Rapids Dam to the head of Lake Wallula, which is created by McNary Dam.)
This is the only stretch of the Columbia River within the U.S. that is not
impounded by a dam. The width of the river varies from approximately 300 m
to about 1000 m. The flow through this stretch of the river is relatively
swift, with numerous bends and several islands present throughout the reach.
The ground water beneath the site discharges directly into the Columbia River
as evidenced by seeps and springs along the Columbia River.

The flow rate of the Columbia River in this region is regulated primarily by
Priest Rapids-Dam. --Hanford -reach flows -fluctuate significantly because of
the relatively small storage capacity and operational practices of the nearby
upstream dams. A minimum flow rate of 1,000 cubic meters per second (36,000
cubic feet per second) has been established at Priest Rapids. Typical daily
flows range from 1,000 cubic meters per second (36,000 cubic feet per second)
to 7,000 cubic meters per second {250,000 cubic feet per second) with peak
spring runoff flows of up to 12,600 cubic meters per second ( 450,000 cubic
“feet per second) being recorded. Typical annual average flows at Priest
Rapids Dam are 3,100 cubic meters per second (110,000 cubic feet per second)
to 3,400 cubic meters per second (120,000 cubic feet per second). Monthly 4
mean flows typically peak from April through June and are at the lowest Y%
levels from September through October. \lb {jn
ba . \ 4L



The depth at the deepest part of the measured cross-sections varies
approximately from 10 to 40 feet, with an average around 25 feet. Daily
fluctuations in depth caused by Priest Rapids regulation can be as much as 10
feet above Vernita and 5 feet at Hanford.

Reference 2, page 2.1; Reference 13, page I1.3-13.

—— - - —Average slope of terrain between facility and above-cited surface water body
in percent:

Not appiicable.
Is the facility located either totally or partially in surface water?

Not applicable.
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Is the facility completely surrounded by areas of higher elevation?

Not applicable.

1-Year 24-Hour Rainfall in Inches

Not applicable.

Distance to Nearest Down slope Surface Water

s
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Not applicable.

Physical State of Waste

Not applicable.

3 CONTAINMENT
Containment

Method(s) of waste or leachate containment evaluated:

Not applicable.

Method with highest score:

Not applicable.

¥
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4 WASTE CHARACTERISTICS

Toxicity and Persistence

Compound{s) evaluated

The 200 Area is used to process irradiated uranium fuel to recover plutonium.
The area is also used to process and store waste generated during fuel
processing. Substances associated with the 200 Area activities are:

dibutly butyl phosphonate tributyl phosphate
Qg& nitric acid sodium dichromate
] kerosene . ammonium carbonate
ot buty! phosphates sodium oxalate
TEY sulfuric acid - ferrocyanide
byt - fluoride sodium silicate
N sodium aluminate sodium nitrite
- methyl isobutyl ketone (MIBK) ferrous sulfamate
‘ aluminum fluoride nitrate carbon tetrachloride
calcium nitrate ] aluminum nitrate
magnesium nitrate : ferric nitrate
H-3 ; Co-60
Sr-90 . Ru-106
- - (s-137 -~ T7Pu-Z39
Pu-240 uranium

Reference 1, pgs. 2.15-2.23; Reference 21, pgs.213-662. Also, see Table 1.

Compound with highest score:

- Several of the constituents listed above are assigned scores of 18. For

example:
Constituent Toxicity Persistence
Plutonium-239 K| 3
Plutonium-240 3 3
Uranjum 3 3
Sodium dichromate 3 3

Reference 4, pgs. 794-797. Reference 40,

,ﬁp L1 o
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Hazardous Waste Quantity

Total quantity of hazardous substances at the facility, excluding those with
a containment score of 0 {Give a reasonable estimate even if quantity is
above maximum): Lo

The total waste quantity associated with the aggregate 200 Area is at least
935,149,000 cubic yards. Table 1 presents the individual liquid sites that
are located within the physical confines of the 200 Area fences and the
associated data that were used in creating the aggregate 200 Area Site.
Table 2 presents the solid waste sites located within the physical confines
of the 200 Area fences and their associated data. Also presented in Table 2
are several individual sites and their associated data that are physically
located outside of the 200 Area fences, but located within the defined
boundaries of the aggregated 200 Area Site. The total quantity of waste
associated with the sites listed in Tabie 1 and Table 2 is 935,000,000 cubic
yards and 149,000 cubic yards, respectively. )

References are listed in Tables 1 and 2 by waste site; Reference 37.

Basis of estimating and/or computing waste quantity:

The ground water seeps into the surface water at springs along the Columbia
"River; therefore, hazardous waste quantities reported for ground water are
also applicable to surface water,

Reference 8, pg 43.

The 200 Area is used to process irradiated uranium fuel for the recovery of
plutonium. Additionally the 200 Area is used to process and store waste. In
compiling the inventory for the 200 Area, it was assumed that since ground
water seeps into the Columbia River the containment associated with the
--surface-water route-is considered not to be 0, and ail the waste quantities
cited were available for migration. There are eight different operational
areas within the aggregate 200 Area, PUREX Plant, B Plant, Semiworks and
Critical Mass Laboratory, 200 North Area, REDOX Plant, T Plant, Plutonium
Finishing Plant (PFP) (formally known as Z Plant). These eight operational
areas are individually described below.
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TABLE 1.

Aréa No., and Name

200 Area acidic process
condensate disposal cribs,
216 series, Nos. A-5,

A-15, C-1, "c- 6, C-10,

S-1 8..2.l S-?. 5-9. 5-23
and U-8 (8 areas)

200 Area Bismuth Phosphate
Plant first cycle waste
trenches, 216 series, Nos.
B-35 through B-41, T-14
through 7-17 and T-21
through T-25 (16 cribs)

200 Area Bismuth Phosphate
Second Cycle and 224 Waste
Cribs, 216 series, Nos.
B 5, B-7A and B, B-8,
3. T-5, T-6, T-7 and
T-32

Basis of Estimating and/or Computing Waste Quantity - 200 Areas
. Estimated Volume No. of
Waste Types Years (liters) Cubic Yds References
Process condensate 1952-1972  2,680,000,000 3,510,000 1, pages B.15
waste water containing and B.17; |
nitric acid (pH™2), 21, pages 219,
H-3, Sr-90, Pu-239, 220, 235, 236,
Cs-137, Co-60 and 401, 402, 409,
1-238. 410, 465, 466,
: 475, 476, 479,
480, 505, 506,
597, and 598
First cycle waste 1953-1954 34,100,000 44,600 1, pages B.15
contained sodium ' and B.17;
salts, fluoride, 21, pages 353-
nitrate, sulfate 365, 535-542 and
phnsphate, aluminate 549-458
and radionuclides,
H-3, S$r-90, Pu-239,
Cs- 137 Co-60 and
U-238.
Second cycle and 224 1945-1955 299,000,000 391,000 1, pages B.15
waste contained sodium and B.17;
salts, fluoride, 21, pages 291,
oxalate, nitrate, 292, 295, 296,
sulfate phosphate, 297, 298, 509,
ammonjum nitrate and 510, 517-522,
radionuclides Sr-90, 571 and 572
Pu-239, Cs-137, Co-60
and U-238.
8b



Area No, and Name

Waste Types

i
Years

Estimated Volume

References

200 North Area basin water Fuel storage basin

ponds and cribs, 216
series, Nos. N-1 through

k-7 (7 areas)

200 Area scavenged TBP
supernatant waste cribs
and trenches, 216 series,
Nos, B-14 through B-34,
B-42 through B-49, B-51,

B-52, T-18 and T-26
(33 areas).

200 Area tributyl

phosphate solvent waste
ceribs, 216 series, Nos.
A-2, A-7, A-31, C-4 and

U-15 {5 cribs)

o
b

water containing
radionuclides Sr-90,
Pu-239, Cs-137 and
U-238.

Scavenged TBP waste
contained sodium
salts, nitrate,
sulfate, phosphate,
and ferrocyanide and
radionuclides H-3,
Sr-90, Pu-239,
Cs-137, Co-60 and
U-238.

Tributyl phosphate
solvent wastes
contained tributyl
phosphate and a
paraffin hydrocarbon
solvent and
radionuclides Sr-90,
Pu-239, Cs-137, Co-60
and U-238.

1944-1952

1953-1958

1955-1966

8¢

No. of
(liters) Cubic Yds
2,870,000, 000 3,760,000
167,000,000 219,000
682,000 893

1, pages 449-
462

1, pages B.15

and B,17;

21, pages 311-
352, 367-382,

385, 386, 387,
388, 543, 544,
559, 560

1, pages B.15
and B.17;

21, pages 215,
216, 223, 224,
263, 264, 405,
406, 605 and 606
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' Estimated Volume No. of
Area No. and Name __yaste Types Years (liters) Cubic Yds References
200 Area ammonia scrubber Ammonia scrubber and 1952-1973 667,000,000 873,000 1, pages B.15
and alkaline condensate alkaline condensate and 8.17;
waste cribs, 216 series, wastes contained 21, pages 273,
Mos. A-36A, B-12, B-50, ammonium nitrate 274, 307, 308,
$-3, S-12 and S$-21 (except S-3) and 383, 384, 483
(6 cribs) radionuclides K-3, and 484,
Sr-90, Pu-239,
Cs-137, Co-60 and
U-238. Hastes
disposed to 216-5-3
contained sodium salts
of dichromate,
nitrate, aluminate and
hydroxide.
200 Area analytical Laboratory waste 1945-1970 130,000,000 170,000 1, pages B.15
laboratory liquid waste contained nitric acid and 8.17;
¢ribs, 216 series, HNos. and sulfuric acid 21, pages 217,
A-4, A-21, A-27, B-6, (neutralized with NaOH 218, 247, 248,
B-10A, T-2 and T-8 at 'A* cribs) and 259, 260, 293,
(7 cribs) sodium dichromate. 294, 301, 302,
Radionuclides include 507, 508, 523
Sr-90, Pu-239, Cs-137, and 524,
Co-60 and V-238.
=
=
—iiy
= -
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Area No. and Name

200 Area steam condensate
and/or cooling water
disposal areas, 216
series, Nos. A-11, A-12,
A-32 through A-35, A-40,
§-5, S-6, S-16P, S-16D,
S-17, T-4-1(D), T-4-1(P),
u-9, uv-11, 2-1(D), Z-11,
T-4-2 (19 areas)

200 Area 7 Plant waste
water disposal areas, 216
series, Nos. Z-1A,

Z-142, Z-3 and 7-12

(4 areas)

| Estimated Volume No. of
Waste Types Years (1iters) Cubic Yds References
Steam condensate 1944-1979  98,600,000,000 129,000,000 1, pages B.15
and/or cooling water and B.17;
containing nitrate and 21, pages 227,
radionuclides H-3, 228, 229, 230,
Sr-90, Pu-239, 265 through 272,
Cs-137, Co-60 and 277, 278, 471,
U-238. 472, 473, 474,
! 491, 492, 493,
| 494, 495, 496,
511, 512, 513,
514, 599, 600,
| 601, 602, 609,
| 610, 629, 630,
| 515, 516.
Z Plant waste water 1949-1973 499,000,000 653,000 1, page B.17;
contained sodium 21, pages 607,
nitrate, fluoride, and 608, 611, 612,
radionuclides Pu-239, 613, 614, 631
Sr-90, Cs-137 and and 632.
U-138.
8e



Area No. and Name

Estimated Volume No. of

ﬁaste Tybes : Years (liters) Cubic Yds

References

200 Area plutonium

recovery plant waste water

cribs, 216-Z-9 and
216-2-18.

200 Area caustic waste

areas, 216-7-33, 216-T-36

and 216-2-8,

o
-—-'-'—.

—

ch
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1955-1973 7,950,000 10,400

Plutonium recovery:
plant waste water
contains sodium salts,
nitrate, sulfate,
aluminum fluoride
nitrate aluminum
nitratp, magnesium
nitrate and calcium
nitrate. The waste
discharged to the
216-Z-18 also'con-
tained carbon.tetra-
chloride, tributyl
Ehosphate and dibutyl
utyl phosphorate,
Radjonuclides include
Pu-239 in both cribs
and Sr-90, Cs-137,
Co-60 and U-238 in
216-2-9,

1955-1969 2,430,000 . 3,180

Caustic waste water
containing sodium
hydroxide and
radionuclides Pu-239

in all three areas and
Sr-90, Cs-137, Co-60
and U-238 in 216-T-33
and 216-T-36.

8f

1, page B.17;
21, pages 625,
626, 637 and
639.

1, page B.17;
21, pages 573,
574, 579, 580,
623 and 624.



“»’-r:"“

Estimated Volume No. of
Area No. and Name Waste Types Years (liters) Cubic Yds References
200 Area chemical sewer Chemical sewer dis- 1945-1965  304,000,000,000 398,000,000 1, pages B.15
areas, 216-B-21, 216-B-2-2 charged unknown and B.17;
and 216-5-11., quantities of chemi- 21, pages 282,
! cals plus radio- 283, 28B4, 285,
nuclides Sr-90, 481 and 482.
Pu-239, Cs-137 and
U-238.
200 Area cribs that 300 Area crib waste 1962-1967 31,800,000 41,000 1, pages B,15
received 300 Area crib contained nitrate and and B.17;
waste, 216 series, Nos. radionuclides Sr-90, 21, pages 389-
B-53A, B-53B, B-54, T-27, Pu-239, Cs-137, Co-60 394, 561, 562,
T-34 and T-35 (7 cribs) and U-238. 575, 576, 577
and 578.
200 Area A-Tank Farm A-Tank Farm condensate 1958-1966 820,000,000 1,020,000 1, page B.15;

condensate crib, 216~A-24

=
N
E’%

contained butyl
ﬂhosphates, paraffin
ydrocarbon, ammonium
carbonate and radio-
nuclides H~-3, Sr-90,

- Pu-239, Cs-137, Co-60

and U-238,

8g
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Estimated Volume No. of
Area No. and Name Waste Types Years (liters) Cubic Yds References
200 Area Redox hexone- Sodium hexone-bearing 1951-1972 5,010,000 6,560 1, page B.17;
bearing wastes, 216-5-13 wastes containing 21, pages 485,
and 216-5-14 -methyl isobutyl ketone 486, 487 and
, and radionuclides 488, -

Sr-90, Pu-239,

Cs-137, Co-60 and

0-238. In addition to

the above, waste

disposed to 216-5-13

contained aqueous

sodium nitrate and

sodium dichromate,
200 Area, 221-U, 222-U and U Area wastes 1951-1970 160,000,000 209,000 1, page B.17;
224-U liquid wastes containing sodium 21, pages 581,
disposed to 216-U-142 and nitrate and sodium 582, 587 and
216-U-4A cribs phosphate and - 588.

radionuclides U-238,
Sr-90, Cs-137, Co-60
and Pu-239. Crib
216-U-1 & 2 also
received sodium
sulfate.
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Estimated Volume No. of

Area No. and Name Waste Types Yeafs (liters) Cubic Yds References

200 Area miscellaneous
liquid wastes, 216 series,
A-1, A-6, A-9, A-13, A-14,
A-16, A-17, A-18, A-19,
A-20, A-22, A-23A, A-23B,
A- 26A A- 28 A-39, A-4],
B 3-1, B-3- 2 B-4, B-g.

B- 57, C 3 C-5, C-B S 4,
S-8, S- 15, S- 18 S- 20
§-22, T-9, T-10, T-11,
7-12, T-13, T- 20 Th28
7-29, T-30, U-3, U-4,
U-48, U-5, U-6, U-7,
u-13, z2-4, z-5, Z-6,
2-10, Z-16, Z-17
(55 areas)
el
- -
£y "

Miscellaneous waste-
waters containing
nitrate and radio-
nuclides Sr-90,
Pu-239, Cs-137,
Co-60, and U-238. In
addition, areas
216-A-9. 216-5-4. and

216-T-30 received K-3.

1945-1979

8i

303,000,000,000

TOTAL

397,000,000

935,000,000 yd3

1, pages B.15
and B.17;

21, pages 213,
214, 221, 222,
225, 226, 231-
234, 237-246,
249-258, 261,
262, 275, 276,
279, 280, 285-
290, 299,300,
303-306, 309,
310, 395, 396,
403, 404, 407,
408, 411, 412,
469, 470, 477,
478, 489, 490,
497-500, 503,
504, ‘525-534,
547, 548, 563-
570, 583-586,
589-596, 603,
604, 615-620,
627, 528 and
633-636.
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: igggg_g. Basis of Estimating and/or Computing Waste Quantity - 200 Areas

‘ Estimated Volume No. of
Area No. and Name Waste Types Years (£t3) Cubic Yds References
200 Area dry waste burial Dry waste containing 1944-1968 2,960,000 110,000 1, pages B.15
site, 218 series, Nos. radionuclides Sr-90, : j and B.17;
£E-1, E-2, E-3, E-5, E-6, Pu-239, Cs-137 and 21, pages 415-
E-7, E-8, E-12A, W-1, W-2, U-238. 418, 421, 422,
W-3, W-4A, W-7 and ¥W-8 425, 426, 429-
434, 437, 438,
639, 640, 643-
652;
5, Section
I NW; and 6.
200 Area regulated Discarded process 1944-1964 960,000 36,000 1, pages B.15
equipment burial site, 218 equipment containing . and B.17;
series, Nos. E-2A, E-5A, radionuclides SR-90, 21, pages 419,
E-9, E-14, H-1A, W-9 and Pu-239, Cs-137 and 420, 427, 428,
H-11 U-235. 435, 436, 441,
442, 639, 640,
653, 654, 655
and 565;
5, Sections 1
NW, 1 SE; and 6.
200 Area repair and Repair and 1955-1966 58,400 2,200 1, pages B.17;
construction waste burial  construction waste ' 21, pages 423,
sites 218-E-4 and containing : 424, 439 and
218-E-13. radionuclides SR-90, 440;
: Pu-239, Cs-137 and _ . 5, Section I NW.
U-238. :
-
8j
- .
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Estimated Volume No. of
Area No. and Name Waste Types Years ) Cubic Yds References
200 Area burning pits 200E and 200W received 1950-1970 21,500 800 1, pages B.15
200E, 200W, and Z Plant construction and and B.17;
' office wastes plus 21, pages 443,
. paint waste and 444, 659, 660,
chemical solvents. 661 and 662
Z Plant received
office and laboratory
waste.
200 Area nonradioactive Construction pit 1945-1955 No data Ho data 1, pages B.15
repair and construction recetved broken and B.17;
waste burial sites, concrete and the 21, pages 445,
construction pit and nonradioactive burial 446 657 and 658,
nonradioactive burial ground received
ground unusable plumbing
materials. No
radioactive waste was
deliberately buried at
these sites.
600 Area dry waste burfial Dry waste containing 1953-1967 HNo data No data 1, page B.21;
sites 618-10 and 618-11 Sr-90, Pu-239, Cs-137 ' 21, pages 693-
and U-238 696.
P-11 crib Waste water containing 1951-1951 No data No data 1, page B.21;
Pu-239. Site has been 21, pages 701
exhumed. _ and 702.
213 J and K cribs Drainage from 1944-1950 No data No data 1, page B.21;
plutonium storage 21, pages 703-
vaults. No Pu-239 had 704,
- been detected in
— piping. Cribs
-?\ < exhumed.
~ A 8%



Estimated Volume Ko. of
Area No. and Name Waste Types Years (ft3) Cubic Yds References
Miscellaneous Miscellaneous 1973-1979  Unknown Unknown 1, page B,21;
nonradioactive burial nonradioactive wastes. quantity. quantity. 21, pages 705,
sites, J. A. Jones No. 1 No known chemical 706, 711 and
and‘Ori?inal Central disposal. 712; 38, pages |
Landfil and 2
TOTAL 149,000
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PUREX Plant. The Plutonium URanium EXtraction (PUREX) Plant is the most
recently constructed of the irradiated-fuel processing plants. Constructed
between April 1953 and October 1955, the PUREX Plant took over fuei-
processing operations from the REDuction OXidation (REDCX) Plant. The PUREX
Plant was operated from 1956 to 1972; in 1972 it was placed in operational
standby mode. Plant operations were resumed in 1983.

At this facility, uranium, plutonium, and neptunium are separated from
fission products found in the production reactors' irradiated uranium fuel.
The process steps involve fuel-element decladding, uranium metal dissolution,

P e R, P S Y ol ann

~~—goivent extractiow, jon exchange, and product loadout.

Zirconium cladding on fuel elements is removed in an ammonium fluoride-
ammonium nitrate (AFAN) solution. Ammonium fluoride reacts with the
zirconium, resulting in a soluble zirconium compound. The ammonia and
hydrogen evolved during decladding present a potential combustion hazard.
Therefore, hydrogen is converted to ammonia by reaction with ammonium nitrate
present in the AFAN solution. The dissolver solution is then processed to
remove plutonium and uranium that dissolved with the cladding. Gas released
from the dissolver is treated to remove iodine in a silver reactor, is acid-
adsorbed, and is only then released to the atmosphere. The off-gases are
treated with hydrogen peroxide to remove nitrogen oxides before being
released to the atmosphere.

Declad fuel elements are dissolved in nitric acid for the solvent extraction
processes. An organic solvent is used to separate the uranium, plutonium,
and neptunium from associated fission products and from each other. The
organic solvent used in a series of extraction and stripping operations is a
30% solution of tributyl phosphate in a normal paraffin hydrocarbon
(kerosene) diluent.

The first extraction cycle separates the bulk of the fission products from
the plutonium, uranium, and neptunium; the fission products remain in the
aqueous phase. The organic phase is sent to the partitioning cycle where the
plutonium is partitioned from the uranium and neptunium. The plutonium
stream is routed through two additional solvent-extraction cycles for further
purification. After purification, the plutonium stream is concentrated.

From 1956 to 1972, the concentrated plutonium nitrate solution was sent to
the plutonium finishing operations located in the 200-West Area. When the
PUREX Plant resumed operations in 1983, an additional facility was added that
produced plutonium oxide from the plutonium nitrate.

The other stream from the partition cycle, which bears the neptunium and
uranium, is routed to the final uranium cycle where neptunium is separated.
The aqueous neptunium stream is sent to the back-cycle waste system for
concentration and recycling to the solvent-extraction column. The uranium
stream is routed to a column that strips the uranium from the organic stream
with an aqueous nitric acid solution; concentration of the aqueous solution
follows. The uranium product, uranyl nitrate hexahydrate (UNH), is then
stored in tanks until it is shipped to the U03 plant in the 200-West Area.

. iﬁ
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A portion of the concentrated neptunium solution from the final uranium cycle
is sent to the neptunium recovery and purification cycle. In this cycle,

" neptunium is separatéd from the uranium, piutonium, and the remaining fission
products in the neptunium stream. This separation is accomplished by a
series of extractions and ion-exchange columns. The plutonium and uranium
fractions are recycled to the back-cycle waste system and partitioning cycle,
respectively. :

Supporting process systems include organic solvent decontamination and
- recovery, nitric acid recovery, and waste concentration and recovery.

B Plant. The B Plant, one of the original fuels-separation facilities, was
constructed between August 1943 and February 1945; it was operated until
1652. The plant used the-bismuth phosphate process to separate plutonium
from irradiated uranium fuel. This process produced a very dilute waste
stream that contained the uranium and most of the fission products from the
fuel elements. Unlike the PUREX process, the bismuth phosphate process
separated plutonium from uranium and fission products by precipitating the
. plutonium onto a bismuth phosphate carrier.

The uranium fuel elements processed by the bismuth phosphate process were
jacketed with aluminum. These jackets were removed in a sodium hydroxide-
sodium nitrate (NaQOH-NaNO3) solution, with the NaNO3 acting as a hydrogen
scavenger. Some of the silicon used as a binder in the fuel elements was
dissolved during jacket removal. This operation produced sodium silicate,
sodium aluminate, and sodium nitrite. ‘

- After jacket removal, the fuel elements were dissolved in nitric acid;
sulfuric acid was then added to complex the uranium. Complexing of uranium
prevented it from being precipitated as uranyl phosphate during later
plutonium precipitation. The metal solution was pre-treated with sodium
nitrite to oxidize or reduce plutonium to the correct state for -
precipitation. Bismuth phosphate was then added to the metal solution and
the resulting siurry was centrifuged. The solid cake was redissolved in
nitric acid for further decontamination of the plutonium.

The decontamination involved several dissolutions and subsequent
precipitations of plutonium. Sodium bismuthate and sodium dichromate were
used as oxidizing agents, and sodium nitrite or oxalic acid was used as a
reducing agent during the plutonium decontamination. The final plutonium
precipitate was washed with ammonium nitrate.

The next process involved transferring the plutonium from the bismuth
phosphate carrier to a lanthanum fluoride carrier. Hydrofluoric acid was
used to acidify the transfer solution and cause lanthanum fluoride to

. ...precipitate, carrying the plutonium with it. Potassium hydroxide was used to
change the Janthanum precipitate into a soluble compound; then the
precipitate was dissolved in nitric acid.

The plutonium was then reduced using ammonium sulphate and precipitated as a
peroxide by the addition of hydrogen peroxide. The plutonium peroxide was
dissolved into nitric acid. This solution was concentrated to produce the

{1
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final plutonium nitrate product, which was originally shipped off site for
conversion to plutonium oxide or plutonium metal.

In 1968, the B Plant was converted to a waste-fractionization plant as part
of a program to solidify high-level waste. The B Plant now functions to
remove cesium and strontium from PUREX current acid waste and from high-level
supernatant liquids, as well as sludges from self-boiling liquid waste.

The solids are removed from the current acid waste and treated for strontium
—removai;and-the-liquid-is treated with phosphotungstic acid to precipitate
the cesium. The supernatant liquid is sent to a series of solvent extraction
columns, similar to those used at the PUREX Plant, to remove and purify any
remaining strontium. The cesium precipitate is redissolved in sodium
hydroxide and treated in .ion exchange columns for further purification.
Liquid from stored waste is treated the same as current acid waste, except

" that the solids have already separated in the storage tamks. Sludge from the
storage tanks and solids from current acid waste are dissolved in an acid
solution and sent to the solvent-extraction columns for strontium removal.

Cesium solutions are converted to cesium chloride by the addition of
hydrochloric acid. The liquid is evaporated to yield solid cesium chioride.
This solid is encapsulated in Hasteloy cylinders and stored in an underwater
storage basin at B Plant.

Strontium is precipitated as strontium fluoride by the addition of sodium
fluoride. The strontium fluoride is filtered, dried, and encapsulated in
Hasteloy cylinders. These cylinders, 1ike the cesium cylinders, are stored
in an underwater storage basin at B Plant.

Semiworks and Critical Mass Laboratory. The Semiworks was built in 1949 as a
pilot plant for the REDOX Process; i1t was later converted to pilot the PUREX
process. The Semiworks originally operated from 1952 to 1957. In 1960, the
Semiworks was reactivated and equipped for the processing and loadout of
fission products; it then operated as both a production and a process
demonstration pilot project for converting the B Plant to a waste-
partitioning facility. In 1967, the Semiworks was shut down, and it is now
being decontaminated and decommissicned. Chemical processes at this facility
were similar to those at the REDOX and PUREX plants.

At the Critical Mass Laboratory, research focuses on the criticality safety
of plutonium in various forms and combinations with other elements. The
resuiting data are used to verify analytical methods that predict criticality
safety for plutonium in various fuel cycles.

200 North Area. The 200 North Area was buiit for the ageing of "green" fuel
(recently irradiated fuel) to allow for the decay of short lived
radionuciides before processing the fuel. Irradiated fuel was stored in
water basins while the decay process was proceeding. The area was only used
during the first several years of operations, when it was discovered that the
required fuel ageing time was much shorter than originally predicted. This
discovery allowed the use of the 200 Area to be discontinued in 1952.

Several of the sites within the 200 North Area only received waste during the

.- pre-retirement cleaning of the basins actually used to store fuel. %7
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200-West Area Plants

U Plant. Although the U Plant (constructed between 1943 and 1944) was one of
the three original fuels-separation facilities designed to use the bismuth
phosphate process, it was never used for that purpose.

Uranium was not recovered by the bismuth phosphate extraction of plutonium
from irradiated fuel. However, the later-developed REDOX and PUREX processes
recovered the uranium, which still had economic value. Following startup of
the REDOX Plant, the U Plant was converted to recover the uranium from stored
radicactive waste. From 1952 to 1958, stored waste was transferred to the U
Plant for uranium recovery. The resultant sludge was dissolved in nitric
acid, and then the uranium was extracted using tributyl phosphate in a normal
paraffin diluent. This process left the fission products, sulfate, and
phosphate ions in the aqueous acid sclution. The uranium was then stripped
from the organic solvent with nitric acid. This nitric acid solution was
concentrated and sent to the uranium oxide process. i
Although the uranium recovery processing is no longer going on, the adjacent
uranium oxide plant is still operational. This plant received uranyl nitrate
solution from the recovery process and from the REDOX Plant and calcined it
to uranium trioxide. The uranium oxide plant now processes the product
uranium from the PUREX Plant. Nitric acid is recycled to the PUREX process

"as a by-product of the calcination process. The uranium trioxide is shipped

offsite for use as nuclear fuel.

REDOX Plant. The REDOX process for fuels separation succeeded the bismuth
phosphate process and preceded the PUREX process.. The REDOX Plant was
constructed from May 1950 to August 1951; it operated until it was shut down
in July 1967.. An analytical laboratory near the facility is still ,
operational. This laboratory supports B-Plant operations and performs
research and development in support of waste management and environmental
control operations. The laboratory also functions as a backup laboratory to
the PUREX and Z-Plant analytical laboratories. .

The REDOX Plant used a solvent extraction process to separate uranium and
plutonium from fission products and each other. Methyl iscbutyl ketone
(MIBK) was the organic solvent that was used.

The fuel elements were prepared for nitric acid dissolution using the methods
from the bismuth phosphate process. Sodium dichromate was added to the
nitric acid solvent to oxidize plutonium to a state suitable for organic
extraction.

Aluminum nitrate was added to the acid solution as a salting agent for the
first extraction column. This salting agent caused the uranium and plutonium
to be preferentially extracted by MIBK, leaving the fission products in the
agueous phase. In a second extraction column, a reducing agent was added to
the aqueous phase to reduce the plutonium so that it would be removed from
the uranium and extracted into the aqueous phase. The organic uranium
solution and the aqueous-plutonium solution were then processed separately,
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purified further, and concentrated into their respective products; uranium
nitrate hexahydrate (UNH) and plutonium nitrate. The plutonium nitrate was
sent to the Z Plant for processing into plutonium oxide or plutonium metal.
The UNH was sent to the uranium oxide plant.

The organic solvent was treated for recycling by removing decomposition
products and by further decontamination. Aqueous streams were concentrated,
then the aluminum nitrate was converted to sodium aluminate by sodium
hydroxide before disposal.

T Plant, The T Plant was one of the original bismuth phosphate fuels-
separation faciiities; it was constructed from June 1543 to October 1944 and
operated for the bismuth phosphate process from 1944 to 1956. Since 1956,
facilities in the T Plant have been used for decontamination and equipment
repair.

"7 Plant. Constructed in 1949, the Z Plant was the site of the plutonium

Taboratory and finishing operations, including the processing of plutonium
scrap materials and preparation of plutonium products. The plutonium parts
preparation ceased in December 1965. A process known as “recouplex" was
operated at the plant from 1955 to 1962 to recover plutonium from scrap and
produce a plutonium nitrate solution. The Plutonium Reclamation Facility
began operations in 1964 to perform the functions of the recouplex process.

The recouplex process used nitric acid and hydrofluoric acid to dissolve
soiids and a tributyl phosphate-carbon tetrachloride solvent extraction
process for recovery of purified plutonium nitrate solutions. Aluminum
nitrate was used to salt the aqueous streams for selective extraction of
plutonium and to create complexed fluoride ions as aluminum fluoroxide
nitrate to prevent their interference during plutonium extraction. Americium
was also recovered in the Plutonium Reprocessing Facility using dibutyl buty]
phosphonate (DBBP) in a carbon tetrachloride diluent. The DBBP has
subsequently been replaced with tributyl phosphate.

The Plutonium Processing Facility converts plutonium nitrate to plutonium
oxide and then to plutonium metal, if metal is the desired product. The
plutonium oxide is made by precipitating the plutonium as plutonium oxalate
and then calcining the precipitate. To produce metal, the plutonium oxide is
first converted to plutonium fluoride. The fluoride is placed in an iron
can, which is placed in a magnesium oxide crucible with calcium metal. A
reducing charge is applied to the crucible to reduce the plutonium fluoride
to plutonium metal, which is then molded into a button. The remaining iron,
calcium, and magnesium are dissolved in nitric acid for disposal.

Reference 1, pages 2.15-2.23, Reference 21, pages 449-462.
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5 TARGETS

Surface Water Use

Use(s) of surface water within 3 miles downstream of the hazardous substance:

Surface water within the distance of the furthest point of contamination
(i.e., the Richland water intake) is used as a source of drinking water, a
source of crop irrigation water, a water source at the Ringold fish hatchery,
and for recreation (boating, swimming, and fishing). The surface water
within three miles downstream is used for recreation. The City of Richland
draws water from the river for their drinking water. The 300 Area also
withdraws drinking water from the river. There are river water intakes at
Ringold Flats, Taylor Flats, Battelle Farm Operations and the Tri-Cities

“University Center (TUC) where the water is used to irrigate forage and food

crops. Part of the water used to rear steelhead trout at the Ringold
hatchery comes from_the river. Because this reach of the Columbia RiveF are
part of the upstream migration route of several salmon species and steelhead
trout, this reach is a popular spot for fishing.

Reference 2, pg. 3.19; Reference 13, pg. [I.3-4; Reference 14, pgs. 4.28,

4.10; Reference 15; Reference 16; Reference 17; Reference 18; Reference 32;
Reference 33; Reference 34.

3r



Is there tidal influence?

The site is located upstream of four hydroelectric dams, therefore, no tidal
infliuence is observed in the River at the site.

Reference 2, pg 2.1.

Distance to a Sensitive Environment

Distance to 5-acre (minimum) coastal wetland, if 2 miles or less:
Not applicable.
3 Distance to 5-acre (minimum) fresh-water wetland, if 1 mile or 1ess§
There is no fresh;water wetland wifhin 1 mile of the defined site boundary.

Reference 15; Reference 16; Reference 17.

Distance to critical habitat of an endangered species or national wildlife
refuge, if 1 mile or less:

"Although there are several sensitive and threatened species that are
-~ - ---residents of Hanford Site (for at least part of the year), no endangered
_________ —— —— -.species are known to he residents of the site.  Two threatened species, the
bald eagle and the ferruginous hawk, are residents of the site (for at Jeast
part of the year). Because there are no endangered species (state or
federal) that reside at the site, there is no critical habitat to be
considered in the ranking of the 200 Area Site.

The draft Phase I Installation Assessment of Inactive Waste-Disposal Sites at
Hanford, Volume 1, July 1986 listed the Merriam's Shrew as being on the State
Endangered Species 1ist. This information was taken from a list published in
a preliminary draft of an environmental impact statement, and, since the
referenced February 1987 list shows the Merriam's Shrew as only a proposed
sensitive species, it is assumed that the previous list taken from the
preliminary draft is in error. _ '

Reference 1; Reference 19.

Population Served by Surface Water

Location(s) of water-supply intake(s) within 3 miles (free-flowing bedies) or
1 mile (static water bodies) downstream of the hazardous substance and
population served by each intake:

River water is withdrawn at five locations within 3 miles of the farthest

point of downstream contamination (i.e., Richland City Water Intake) which is

used for drinking water and irrigation. Four of these five are irrigation y
intakes which are Ringold Flats, Taylor Flats, Battelle Farm Operations and \%
Tri-Cities University Center (TUC). The fifth intake is the Richland City \ ‘quﬂﬂ
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Water Intake which is used for drinking water. The Richland city water
cystem serves a population of 33,578 based on the 1980 census. The Richland
city water system also has emergency interties with the City of Kennewick
water system and the Hanford 300 Area (which also has an intake from the
river located in the 300 Area). The Kennewick population is 34,387 based on
1980 census. The population served by the 300 Area is 3110 Hanford workers.
The City of Pasco does not have an emergency intertie with the City of
Richland water system. Therefore, the population of Pasco was not
considered. The other three intakes are only used for irrigation water.

Reference 2, pg. 3.19; Reference 20; Reference 15; Reference 16; Reference
17; Reference 18; Reference 14, pg. 4.33; Reference 32; Reference 34.
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Computation of land area irrigated by above-cited intake(s) and conversion to
population (1.5 people per acre):

The acreage of irrigated land at Ringold Flats, Taylor Flats, Battelle Farm
Operations and Tri-Cities University Center (TUC) is 330 acres, 270 acres,
168 acres and 160 acres, respectively. Based on the formula of 1.5 people
per acre the following calculations are made to determ1ne the population
associated with the irrigated land:

Ringold Flats Population = 330 acres x 1.5 people/acre = 495 . people
Taylor Flats Population = 270 acres x 1.5 people/acre = 405 people
TUC Population ' = 160 acres x 1.5 people/acre = 240 people
Battelle Farm Operations = 168 acres x 1.5 people/acre = 252 people

Total Pepulation 1392 people

Reference 15; Raference 16; Reference 17; Reference 32; Reference 34.

Total population served:

The sum of the population served by the Richland City dfinking water system
and the irrigated land population is 69,530. This total does not include the
3110 300-Area workers since they would also be counted in the City of '
Richland and City of Kennewick numbers. This will avoid double counting of
populations. ’
Name/description of nearest of above water intakes:

The nearest water intake with the largest population would be the Richland
City Intake. This intake is used for drinking water.’

Reference 28; Reference 12, page 3; Reference 29

Distance to above-cited intakes, measured in stream miles.

Contamination has been observed-at the City of Richland intake. A1l other
intakes are within the contaminated portions of the river as def1ned in the
observed release; therefore, the distance is zero.

Reference 15; Reference 16. \QS
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AIR ROUTE

1 OBSERVED RELEASE

Contaminants detected:

Even though air concentrations of some of the constituents of interest can be
detected above background offsite, no air monitoring data were found
sufficient for HRS scoring of the Hanford CERCLA sites. These constituents
of interest detected above background offsite are present in the routine
gaseous effluents from operating facilities at Hanford. Therefore, the air
routé rating factors were not scored.

Date and location of detection of contaminants:

Not applicable.

Methods used to detect the contaminants:

Not applicable.

Rationale for attributing the contaminants to the site:

Not applicable.

2 WASTE CHARACTERISTICS

Reactivity and Incompatibility

Most reactive compound:

Not applicable.

Most incompatible pair of compounds:

Not apb]icab]e.

11



Toxicity
Most toxic compound:

Not applicable.

Hazardous Waste Quantity

Total quantity of hazardous waste:

Not applicable.

Basis of estimating and/or computing waste quantity:

Not applicable.

3 TARGETS

Population Within 4-Mile Radius

Circle radius used, give population, and indicate how determined:
0 to 4 mi 0 to 1l mi 0 to 1/2 mi 0 to 1/4 mi
Not applicable.

Distance to a Sensitive Environment

Distance to 5-acre {minimum) coastal wetland, if 2 miles or less:

Not appiicabie.

Distance to 5-acre {minimum) fresh-water wetland, if 1 mile or less:

Not applicable. ' ' \ss
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Distance to critical habitat of an endangered species, if 1 mile or less:

Not applicable.

Ltand Use

Distance to commercial/industrial area, if 1 mile or less:

Not applicable.

Distance to national or state park, forest, or wildlife reserve, Ef 2 miles
or less:

Not applicable.

Distance to residential area, if 2 miles or less:

Not applicable.

Distance to agricultural land in production within past 5 years, if 1 mile or
less: '

Not applicable.

Distance to prime agricultural land in production within past 5 years, if 2
miles or less:

Not applicable.

Is a historic or landmark site (National Register or Historic Places and
National Natural Landmarks) within the view of the site? \f%
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SITE NAME U.5. DOE Hanford 200 Area
CITY Benton Count STATE WA
IDENTIFICATION NUMBER

REFERENCE
NUMBER DESCRIPTION OF THE REFERENCE
1 Draft Phase I Installation Assessment of Inactive Waste-
Disposal Sites at Hanford, Volume 1 |
2 Environmental Monitoring at Hanford for 1986, PNL-6120 -
3 Investigation of Grbund-Hater-Seepage from the Hanford
Shoreline of the Columbia River, PNL-5289, November 1983
4 Uncontroiled Hazardous Waste Site Ranking System; A Users
Manual, 40 CFR 300, Appendix A
5 Handbook of 200 Area Waste Sites, Voiume I.
e 11979 Rockwell Hanford Operations, RHO-CD-673
6 Memo to File from BW Mercer on 8-18-87, Solid Waste Volume
Estimates for Selected 200 Area Burial Grounds
7 Hanford Wells, PNL-5397, February 1985
8 Ground Water Monitbring at Hanford Site, January-December
1984, PNL-5408
9 Project Inspection, Log Book Project V-749, 400 Area Water
Systems Improvements Water Well No. 4
10 Washington State Public Supply System Listing
11 Memo to File from BW Mercer on 8-14-87, Drinking Water Wells

in Franklin County Within 3 Miles of the 200 Area and Within |

3 Miles of the 300 Area Defined Boundary
)
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--— 12 Hanford Reservation Area Worker Census, BNWL-2298, July 1977
13 Waste Management Operations, Hanford Reservations, ERDA-1538,
December 1975 -
14 Draft Environmental Impact Statement, Disposal of Hanford
Defense High-Level, Transuranic and Tank Waste, DOE/EIS-0113,
Yolume 1
15 U.5.G.5. Map showing 200 Area surroundings
16 U.5.G.5. Maps showing 200 Area surroundings
17 U.5.G.S. Map showing 200 Area surroundings
18 Memo to file from DA Lamar, on 8-18-87, regarding Personal
Observations of Columbia River Intakes at Taylor Flats and
Ringold Flats '
19 Endangered and Threatened Wildlife and Plants, 50 CFR,
Part 17, Subbart B, October 86
20 Memo to file from KH Cramer regarding Persoqal Communications
with M Gillum concerning Richland City Well Data, August 6,87
21 Draft Phase I Installation Assessment of Inactive Waste-
Disposal Sites at Hanford, Volume 2 (HISS Database)
22 Hanford Ground Water Database Printouts for Wells of Concern
23 1291, 60Co _and 106Ru Measurements on Water Samples From the
|Hanford Project Environs, BNWL-SA-4478, January 1913 \
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24 Purification of Uranium by IBMK (Hexone) Extraction,
UST-RD-PM-9-80

25 Determination of Tritium in Water Samples, UST-RD-PM-9-80 _

- 26 |Volatile Organic Analysis, Method 8240, UST-RD-PM-9-80

27 Cyanide, Method 9010, UST-RD~-PM-9-80

28 Drawing H-3~53734 (Showing 300 Area River Intake)

29 Memo to file from WS Weygandt concerning Personal
Communication with R. B. Hall Regarding the 312 River Water
Intake for 300 Area, August 13, 1987 .

30 Database Printouts of Surface Water Sample Points

31 An Assessment of Aquifer Intercommunication in the B Pond -
Gable Mountain Pond Area of the Hanford Site, RHO-RE-ST-12P

32 Memo to file from WS Weygandt regarding Personal Conversation
with F Trent concerning TUC irrigation intake, August 12,1987
including note to file from RD Stenner on October 29, 1987,
concerning Crops Grown on the TUC 160 Acres

33 Memo to file regafding recreational use of the Columbia River
from DR Sherwood, August 26, 1987

34 Battelle Farm Oﬁergtions Drawing, RC-486 and RC-1147

35 Data Compilation: Iodine-129 in Hanford Groundwater, 4}
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36 Letter from RD Stenner to DM Bennett on October 14, 1987,
regarding ground water contaminant plumes
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regarding Landfill Operations
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40 Memo to Sandy Crystall, EPA, fram Kathleen Galloway,

MITRE. December 29, 1987.
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REFERENCE 1

Draft Phase I Installation Assessment of Inactive

Waste-Disposal Sites at Hanford, Volume 1




————— -production reactor still in operation. The reactor is a dual-purpose unit and
t

provides Jow-prassure steam for the 860 megawatt WNP generating plant nearby.
The reactor cure's cooling wataer is recycied after it is passed through a heat
exchanger that cucls the water and pruduces‘the steam used by the WNP

ating plant. Fewer than 1,500 people wurk in this area (Yandon 1977).

The reactor's water treatment plant is an updated version of the treat-
ment systems usad at the older reactors. The nonradicactive effluents it
treats originate from the secondary side of the cooling-water system. Radio-
active waste streams are discharged %o cribs. The water from these waste
streams eventually discharges to the Columbia River via the ground water. The
N Bazactor contains some additional alloys and material that were not present
in the older reactors. These materials are protected from corrusian and the
heat transfer surfaces protacted against fouling by suitable water treatment.

2.3.2 200 Areas

In the appruximate middle of the Hanford Site, on a platedu abuut 1}
kilometers (7 mi) from the Columbia River, are the two 200 Areas’ (200-East and
200-Wast}, dadicated tu chemical separations and waste management. [rradiated
fuel, wasta-processing, and waste-storage activities are located in these
two areas because they are the most isoldated from the Site bounddries and are
the farthest from both surface and ground water., The watz2r table in this drea
is 46 to 91 meters (150 to 300 ft) belaw the surface.

The 200-Area plateau is a glacial, fluvial gravel bar. A thin surface
layer of wind-blown silts and sands covers the well-sorted, coarse sands that
comprise the Hanford Furmation sediments.

Fewer than 3,000 employees work in the 200 Areas {per shift); slightly
more than haif are in the 200-West Area (Yandon 1977).

The 200 Areas contain nonradicactive support facilities, including trans-
portation maintenance buildings, service stations, and coal-fired powerhyuses
(with baghousas for airstream cleanup) fur procass steam production, steam T
transmission lines,. raw-water treatment piants, water-starage tanks, electrical

2.15
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maintenance facilities, and subsurface sewage disposal systems. In short, the
200 Areas are almost cities to themselves in that they have most of the
ytilities necessary to be self supporting.

2.3.2.1 200-East Area Plants

The 200-East Ared fs a controlled area of appruximately 8.4 square
kilometers (3.2 sq mi}. It is about 10 kilometars (6.2 mi) from the Calumbia
River and 18 kilometers (1l mi) from the nearest Hanford Site boundary. [t is
located on a plateau at an elevation of approximately 200 meters (656 ft)
above mean sed level (MSL). The surfacz slopes from southwest to northeast,
with g maximum difference in elevation across the Site of about 25 metars

(82 ft): _Dapth to ground watar ranges from 47 to 103 meters (155 to 338 ft).

There are no naturally occurring surface-water bodies within the 200-tast
Area, Huwever, process coaling water and aqueous wastes are discharged tu an
open ditch that carries the effluents to a large impoundment (B-Pond) locdted
just east of the areva. West Lake is a small, natural Take located about

A L2

4 kitumeters (2.5 mi) north of the area. Gable Mountain Pond, formed as a

(1.9 mi} to the nurth. It will no lunger be in use after 1987.

PUREX Plant. The Plutonium URanium EXtraction (PUREX) Plant is the must
recently constructed of the irradiated-fuel procassing plants. Constructed
between April 1953 and October 1955, the PUREX Plant took over fuel-procassing
operations from the REDuction OXidation (REDOX) Plant. The PUREX Plant was
operated from 1956 to 1972; in 1972 it was placed in uperational standby mode.
Piant operations were resumed in 1983.

At this facility, uranium, plutonium, and neptunium are separated from-
fission products found in the production reactors’ irradiated uyranium fuel,
The process steps involve fuel-element decladding, uranium metal dissolution,
solvent extraction, iun exchange, and product loadout.

Zirconium ¢ladding on fuel elements is removed in an ammunium fluuride-
ammonium nitrate {AFAN) solution. JAmmonium fluoride reacts with the
zirconium, resulting in a soluble zirconium compound. The ammunia and
hydrogen evolved during decladding present a potential combystion hazard.
Therufore hydrogen is convertad to ammonia by reaction with ammonium nitrate
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preseni in the AFAN solution. The dissolver solution is then processed to
remove plutonium and uranium that dissolved with the cladding. Gas released
from the dissolver is treatud to remove iodine in a silver reactor, is acid-
adsorbed, and is only then released to the {tmnsphere. The off-gases dare
treated with hydrogen peroxide to remove nitrogen oxides before being released
to the atmosphere.

Declad fuel ¢lements are dissolved in nitric acid for the solvent extrac-
tion procusses. An organic solvent fs used to separate the uranium, plutonium,
and neptunium from associatad fission products and from e¢ach other. The organic
solvent used in a series of extraction and stripping operations is a 30% solu-
tion of tributyl phosphate in a narmal paraffin hydrocarbon (kerosene) diluent.

The first extraction cycle separatas the bulk of the fission products
from the plutonium, uranium, and neptunium; the fission products remain in che
aqueous phase. The organic phase is sent to the partitioning cycle where the

_plutonium is partitioned from the uranium and aeptunium. The plutonium stream

is routed through two additional solvent-extraction cycles for further purifi-
cation. Aftar purification, the plutonium stream is concentrated. From 1956
to 1972, the concentrated plutonium nitrate solution was sent tu the plutonium
finishing operations located in the 200-West Area. When the PUREX Plant
resymed gperations in 1983, an additional facility was added that produced
plutonium oxide from the plutonium nitrate.

The other stream from the partition cycle, which bears the neptunium and
uranium, is routed to the final uranium cycle where neptunium is separated.
The aqueous neptunium stream is sent to the backcycle waste system for
concentrdation and récyc?ing to the salvent-axtraction c¢olumn., The uranium
stream s routed to & column that strips the uranium from the ordanic stream
with an aqueous nitric acid solution; concentration of the aquecus solution
follows. The uranium product, uranyl nitrate hexahydrate (UNH), is then
stored in tanks until it is shipped to the uo, plant in the 200-West Araa.

A portion of the concentrated nebtunidm solution from the final uranium -

" cycle is sent to the neptunium recovery and purification cycle. In this
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cycle, neptunium is separatad from the uranium, plutunium, and the remaining

fission products in the neptunium stream. This separation is accomplished by
a serias of extractions and ion-exchange columns. The plutonium and uranium

fractions are recycled to the backcycle waste system and partitioning cycle,

respectively.

Supporting process systems include organic solvent_decuntamination and
recovery, nitric acid recovery, and waste concentration and recovery.

B Plant. The B Plant, one of the original fuels-separation facilities,
was constructed between August 1943 and February 1945; it was operated until
1952, The plant used the bismuth phosphate prucess to separate plutonium from
irradiated uranium fual. This prucess produced a very diluts waste stream
that cuntained the uranium and most of the fissiun pruducts from the fuetl

_ __elemeats.- -Unlike- the-PUREX-procuess, the Dismuth phosphate process separated
plutonium from uranium and fission products by precipitating the plutonium
onto a bismuth phosphate carrier.

The uranium fuel elements procussed by the bismuth phospnate procass were
jacketed with aluminum. These jackets were removed in a4 sodium hydroxide-
sodium nitrate (NaOH-NaN03) solution, with the NaNO; acting as a hydrogen

. scavenger. Some of tha silicon used as a binder fn the fuel <¢icments was dis-
sulved during jacket removal. This operatiun produced sodium silicate, sodium
aluminata, and sodium nitrite.

After jacket removal, the fuel elements were dissolved in nitric acid;
suifuric acid was then added to complex the uranium. Complexing of uranium
preventad it from being precipitated as uranyl phosphate during later
plutonium precipitation. The metal solution was pra-treated with sodium
nitrite to oxidiza or reduce plutonium to the correct state fur precipitation.
8ismuth phasphata was then added to the metal solution and the resulting
slurry was centrifuged. The solid cake was redissolved in nitric acid for
further decuntamination of the piutonium.

The decontamination involved several dissolutions and subsequent pracipi-
tations of plutonium. Sodium bismuthate and sodium dichromate were used as
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oxidizing agents, and sodium nitrite or oxdiic acid was used as & reducing
agent during the piutonium decontamination. The final plutonium precipitate
was washed with ammonium nitrate.

The next process involved transferring the plutonium from the bismuch
phusphate carrier to a lanthanum fluoride carrier. Hydrofluoric acid was used
to acidify the transfer solution and cause lanthanum fluoride to precipitate,
carrying the plutonium with it. Potassium hydroxide was used to change the
lanthaaum precipitats into a soluble compuund; then the precipitate was
dissoived in nitric acid.

The plutonium was then reduced using ammonium sulphate and precipitated
as a peroxide by the addition of hydrogen pergxide. The plutonium peroxide
was dissolved into aitric actd. This solution was concentrated to produce the
final plutonium nitrate product, which was originally shipped of f site for
conversion to plutunium oxide or plutonium metal.

In 1968, the B Plant was converted to a waste-fractionization plant as
part of a program to solidify high-level waste. The B Plant now functions to
remove cesium and strontium from PUREX current acid waste and from high-level
suparnatant liquids, as well as sludges from self-boiling liquid waste.

7Thgfsolids ara removed from the current acid waste and treated for

“struntium removal, and the liquid is treated with phosphotungstic acid to

precipitate the cesjum. The supernatant liquid is sent to a series of soivent
extraction culumns, similar to those used at the PUREX Plant, to remove and
purify any remaining stroatium. The cesium precipitate is redissoived in
sodium hydroxide and treated in ion exchange columns for further purification.
Liquid from stored waste is treated the same as current acid waste, except
that the solids have dlready separated in the storage tanks. Sludge from the
storage tanks and solids from current acid waste are dissolved in an acid
solutiun and sent to the solvent-extraction columns for strontium removal.

Casium solutions are converted to-casium chloride by the addition of

__hydrocnloric acid. The liquid is evaporated to yield solid ¢esium ¢hloride.

This solid is encapsulated in‘Hasteloyo cylinders and stored in an underwater
storage basin at B8 Plant. .

2.19

Raf,



Strontium is precipitatad as strontium fluoride by the addition of sodium
fluoride. The strontium fluoride is filterad, dried, and encapsulated in
Hasteloy” cylinders. These cylinders, like the cesium cylinders, are stored
in an underwater storage basin at B Plant.

Semiwgrks and Critical Mass Laboratory. The Semiworks was built in 1949
as a pilot plant for the REDOX Procuss; it was later converted to pilot the
PUREX process. The Semiworks originally operated from 1952 to 1957. In 1960,
the Semiworks was reactivated and equipped for the procassing and loadout of
fission products; it then operated as buth a production and a process demon-
stration pilot project for converting the 8 Plant to a waste-partitioning
facility. In 1967, the Semiworks was shut down, and it is now being decon-
taminatad and decommissioned. Chemical processes at this facility were
similar to those at the REDOX and PUREX plants.

a
(2]

“r
«t
J

i1 Mass Laboratory, research focuses on the criticality
safety of plutonium in various forms and combinations with other elements.
The rusulting data are used to verify analytical methods that predict
criticality safety for plutonium in various fuel cycles.

2.3.2.2 200-West Area Plants

The 200-West Arza is a controlled area of approximately 8.2 square
kilometers (3.2 sq mi); it is about 8 kilomaters (5 mi) frum the Columbia
River and 11 kilometers (6.8 mi) from the nearest Site boundary. In the early
1980s, it was expanded to the west to add land for future burial grounds.
Thera.are no neturally occurring surface water bodies within the 200-West
Area; however, process cooling water and aqueous waste are discharged to
surface impoundments, creating several artificial ponds within or adjacent to
the area.

-

__The water table beneath the 200-West-Aresz lies withia the Ringold Furma-
tion, which has a relatively high permeability. The water table lies at a
depch of 55 to 82 meters (180 to 270 ft).

U Plant. Although the U Plant (constructed between 1943 and 1944) was

ona of the three original fuels-separation facilities dusigned Lo use the
bismuth phusphate process, it was never used for that purpuse.
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Uranium was not recovered by the bismuth phosphate extraction of pluton-
jum from irradiated fuel. However, the later-developed REDOX and PUREX
processes recovered the uranium, which still had economic value. Following
startup of the REDOX Plant, the U Plant was converted to recover the uranium
from stored radicactive waste. From 1952 to 1958, stored waste was trans-

-ferred to the U-Plant for uranium recovery. The resultant sludge was dis-
solved in nitric acid, and then the uranium was extracted using tributyl
phosphate in a normal paraffin diluent. This process left the fission
products, sulfatea, and phosphate ions in the aqueous acid solution. The
uranium was then stripped frum the organic solvent with nitric acid. This
nitric acid solution was concentrated and sent to the uranium oxide process.

Although the uranium recovery processing is no Tonger going on, the
adjacent uranium oxide plant is still operatianal. This plant received uranyl
nitrate solution from the recovery process and from the REDOX Plant and
calcined it to uranium trioxide. The uranium oxide piant now processes the
product uranium from the PUREX Plant. Nitric acid is recycled to the PUREX
process as a by-product of the caicination process. The uranium trioxide is
shipped off sita for use as nuclear fuel,

REDOX Plant. The REDOX process for fuels saparation succesded the

- bismyth phosphdte-process -and preceded theé PUREX procdss. The REDOX Plant was
constructed from May 1950 to August 1951; it operated until it was shut down

in July 1967. An analytical laboratory near the facility is still operational.
This laboratory supports B-Plant operations and performs rasearch and develop-
ment in suppart of waste management and environmental countrul operations. The
laboratory also functions as a backup laboratory to the PUREX and Z-Plant
danalytical laboratories.

The REDQX Plant used a solvent extraction procass to separate uranium and
plutonium from fission products and each other. Methyl isobutyl ketone {MIBK).
was the organic solivent that was used.

The fuel elements wer2 prepared for ﬂitr1c acid dissolution using the -
methods from the bismuth phosphate process. Sodium dichromate was added tou
the nitric acid solvent to oxidize plutunium to a state suitable for organic
extraction.
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Aluminum nitrate was added to the acid solution as a salting agent for
the first extraztion column. This salting agent caused the uranium and
plutonium to be preferentially extracted by MiBK, leaving the fission products
in the aqueous phase. In a second 2xtraction column, a raducing agent was
added to the aquecus phase to reduce the plutonium so that it would be removed
from the uranium and extracted into the aqueous phase. The organic uranium
solutivn and the aqueous-plutonium solution were then processed separately,
purified further, and concentrdated into their raspective products: uranium
nitrate hexahydrate (UNH} and plutonium nitrate. The plutonium nitrate was
sent to the Z Plant for procassing into plutonium oxide or plutonium metal.
The UNH was sent to the uranium oxide plant.

The arganic solvent was treated for recycling by removing decomposition
products and by further decontamindtion. Aqueous streams werwe concentrdted,
then the aluminum nitrate was converted to sodium aluminate by sodium
hydroxide before dispgsal.

T Plant. The T Plant was une of the original bismuth phosphate fuels-
separation facilities; it was constructed from June 1943 to October 1944 and
uperated for the bismuth phusphate process from 1944 to 1956. Since 1956,
facilities in the T Plant have been used for decontamination and equipment
repair.

Z Plant. Constructed in 1949, the Z Plant was the site of the plutonium
laboratory and finishing operations, including the processing of plutonium
scrap materials and preparation of plutonium products. The plutonium parts
prepardtion ceased in December 1965. A process known as "recouplex" was
operated at the plant from 1955 to 1962 to recover plutonium from scrap and
produce a plutonium nitrate solution. The Plutonium Reclamation Facility
began operations in 1964 tu perform the functions of the recouplex procsess.

The recouplex process used nitric acid and hydrofluoric acid to dissolve
sulids and 4 tributyl phusphate-carbon tetrachluride solvent extraction
pfucéggr?bf_;eCQVery of purified plutonium nitrate solutions. Aluminum
nitrate was used to salt the daqueous streams fur selective extractiun of
plutonium and to creata complexed fluoride ions as aluminum Flduroxide nitrate
tu prevent their intarference during plutonium extraction. Americium was alsg
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recovered in the Plutonium Reprocessing Facility using dibutyl butyl phosphon-
ate (DBBP) fn a carbon tetrachloride diluent. The DBBP has subseguently been

_replaced with tributyl phosphata.

The Plutonium Processing Facility converts plutonium nitrate to plutonium
oxide and then to plutonium metal, if metal is the desired product. The
plutonium oxide is made by precipitating the plutonium as plutonium oxalate
and then calcining the precipitate. To produce metal, the plutonium oxide is

-first -converted to piutonium fluoride. The fiuoride is placed in an iron can,

which is placed in a magnesium oxide crucible with calcium metal. A reducing
charge is applied to the crucible to reduce the plutonium fluoride to pluten-
fum metal, which is then moided into a button. The remaining iron, calcium,
and magnesium are dissolved in nitric acid for disposal,

2.3.3 300 Area

The 300 Area is located dbout 1.6 kilometers (1 mi) north of the Richland
city Timits, un the bank of the Columbia River. Roughly rectangular in shape,
the area covers about 1.5 square kilometars (370 acres); wasta-management
facilities have been added just to the north of the 300 Area.

Occupying a relatively flat area on the waest bank of the Columbia River,
the area has ¢n elevation that is about 15 meters (50 ft) above the average
elevation of the adjacent river. The Hanford Site land surface surrounding

the 300 Area is devoid of prominent surface features and slopes gently upward
to the northwest.

The surface sediments in the 300 Area are ldrgely wind-transported sands
and silcs. Thesg sediments, which were deposited in dunes up to about
3 meters (9.8 ft) in depth, have been largely stabilized by vegetation. Below
this layer lie 20 to 25 meters (66 to 82 ft) of coarse-grained glaciofluvial
deposits known as the Pasco Gravels; the permeability of these deposits is
very high. '

The high porgsity and permeability of the sands and gravels that undarlie -
the area allow any precipitation to infiltrate rapidly. Flooding of any
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These general categories were used in conjunction with the mHRS/HRS
scores to fdentify the potentially hazardous liquid-effluent disposal sites in
the 200 Areas and to cumplement the mHRS/HRS scare by providing site-specific
information not otherwise addressed. For example, a waste may have contained
complexants that increased contaminant mability. Although these complexants
; were not hazardous chemicals (and thus contributed little to tha score), they
increased the potential hazard of a disposal facility by mobilizing radio-

: active contaminants. Conversely, factors such as waste valume and distance to
oo—.-gft b . —gr-contact-with-the ground watar;-as well as many other parametars that

‘ influenced the potential hazard of a facility, were taken into account in the
scoring but were not considersd in categorizing the sites. The mHRS/HRS
scores, in combination with waste characteristics, allowed a more comprehen-
sive evaluation of the potential hazard from past waste-disposal practices.
The relative potential hazard from each liquid-effluent disposal site will be
described on a plant-by-plant basis for the 200-East and 200-West Areas in
Section 3.3.
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_ Steam condensate and cooling water are primarily river water with little

" g potential for chemical or radicactive contamination. These liquid effluents
made up a large portion of the water used in the 200 Areas. Steam condensate

and cooling water were most commonly discharged through uniined ditches to ;

ponds for evaporation or drainage to the ground water. Accidental releases of
radioactive and hazardous substances to these facilities have occurred, but

” represent only a small fraction of the waste volume discharged to thesa sitas.

Sites that received steam condensate and cooling water are not considered to

: represent a priority for Phase II characterization, but for those sites that

i scored more than 28.5, "further action pending” is recommended.

T L

S if___ o Process condensdte is that water condensed from closed systems that has
' been in direct contact with radiocactive materfal. Process condensats can be
-3 ... acidic.or alkaline and often-cantains relativaly low concentrations of
nitrate, ammonia, and possibly volatile organic compounds. It is likely that
certain of these process condensates also contain putentially volatile
radidnuclides. Carbon-14, tritium, icdine-129, ruthenium-106, and other
radionuclides could be contained in process condensatas. Because of their

el
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= Environmental Monitoring at Hanford for 1986, PNL-6120
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2.0. BACKGROUND INFORMATION
2.1. DESCRIPTION OF THE HANFORD SITE

i R. Prica, P. J. Mitcheil, and M. D. Frashiey

The U.S. Department of Energy's Hanford Site Is located In a rural region of saouth-
eastern Washington and occupies an area of 1,500km% The Site (shown In Fig-
mm}llnaboutazalannonhmmmruand,Omgon,mmsoummm
Seattle, Washington, and 200 km southwest of Spokane, Washingten. The Columbia
River flows through the northermn aedge of the Hanford Site and forms part of the
eastern boundary. The southem boundary of the Site inciudes the Rattlesnake Hills,
which excaed 1000m In alavation. Both confined and unconfined -aquifers -ara
_present - bensath the Sita. The main geolegic units are the Columbia River Basait
Group, the Ringold Formation, and a series of glaciofluvial sediments. The Hanford
Project was astablished In 1943 and was originaily designed, bullt, and oparated to
produce plutonium for nuciear weapons. '

SURFACE CHARACTERISTICS OF THE varies from appmximately 00 mto abcut 100.0
SITE m. The flow through this stretch of the river is
relatively swift, with numerous bends and several
The semiarid land on which the Hanford Site is islands present throughout the reach.
ocated Mas a sparse covering of desert shrubs , o ,
e _and drqggm.resl_stant grassas. Tha mast jrhe flow rate of tha Columbla River in t!'"s region
treadly cistributed typs of vegetation on the is_regulated primarily by Priest Rapids Dam.
Site is the sagebrush/cheatgrass/biuegrass com- Hantord reach flows fluctuate significantly
.4 Munty. Maost abundant of the mammals is the because of the relatively small storage capaciy
B _ Great 8asin pocket meuse.-Of the big-game ani- and cperationai practica$ of the nearby upstream
mals, the mule deer is the most abundant, while dams. A '“’"'m“’“mg‘"", rate of 1,000 cubic
"e catantail rabbit is the most abundant of the meters Pfé:;;mhgg () f;:ghgh‘:‘g‘a:ae; per
*mall-qgame animais. Coyotes are aiso abundant. Seco ee nes
"he baid eagle is a reguy?ar winter visitor to the Rapids. Typical daily flows range from 1.000
vy e args of unenasied ang com- TS B8 O e o up v 1200
e Hantord Site. ows of up .
mi/s (450,000 cfs) being recordad. Typical
:P; Columpia River, which originates in the  annual aﬂ:g’age flows at Priest Rapics Dam m%'e
“Qws through the northem edge of the Hanford (120,000 cfs). Monthly mean flows typically peak
:: and forms part of the Hanford Site's eastem trom April through June and are at the lowest
wﬂ:ary. The river drains a total area of leveis from September through Qcteber,
Ccaan. | Trp fao0 ke enrouts lo the Pacilc The temperature of the Columaia River vari
- of the Columbia River i ' ver vanes
_::::ted by 11 dams within the United States, 7 seasonally. Minimum temperatures are ob-
3m and 4 downstream of the Site. Priest served during January and February while maxi-
_ ':":5.‘.:5 0am ¥ the nearest impoundment ug- mum temperatures typicaily occur during August
;’;Jm of the Site, and McNary Dam is tha and September. Monthiy temperatures for the
~ é:gl:g: :?:freamﬁghe Manford reach ot gz_rngrariﬁe from agprofximatety 3°C v\tfo about 20°C
e ver extends from Priest Aapids @ course of & year. ater storage
:_.-:-'; 'S 1he head of Lakg Walluia, whicg is management practices at upstream dams and
. 0% ?v McNary Dam.) Thisis the only stretch tha flow rate of the river dictate, to a large extent.
“Sumbia River within the U.S. that is not the thermal characteristics of the Columpia River
vounced by a dam. The wicth of the river along the Hanford reach.
a1
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" Tha Columnbia River systern has been daevelcped

axtansively for hydmelectric power, flood con-
al, navigation, imgation, and municipal and
industrial water supplies. In addition, the Han-
ford raach is used for a variaty of recreational
activities  including fishing, hunting, boating,
water skiing, and swimming. The Slate of
washington has classified the stretch of the
Caiurnbia River from the Washington-Qragon
nardsr o Grand Coulae Dam (which includes the
Hartord raach) as Class A and estabiished water
cuality criteria and water use guidelines for this
ctass designation. Becausa thess criteria do not
nchuxte specific limits for radionuclices, Environ-
memal Protection Agency (EPA) and Slate of
Washington drinking water fimits were used for
comparisen.  Other surface water on the Site
consists of West Lake (3 small, natural pond)
and a3 number of dilches and anificial ponds
craated for routine disposal of waste water.,

Hantord's climate is dry and mild; the area
recaives approximately 18 cm of precipitation
Jnnualy.  About 40% of tha total precipitation
sezurs during November, Dacamber, and Janu-
Uy. oy 10% falls in July, August, and Septam-
=, Aggroximately 45% of all precipitation fram
Cecamtier through February is snow, The aver-

- ' mmmmum and maxicnum tempacatures in July

¥ 1§°C and 32°C. For January, the average
‘erperatures areG"Cand-GjE.__’ L

’:‘-‘Rhw dverage wingd speeds range from about
2 BTN in the summer to 14 krrvh in the winter.
¢ Crevaling regional winds are from the
fortthwest, with occasional cold-air drainage into
::ws and occurrencas of strong crosswinds.
;_ 'egn is 3 lypical desert area with frequent

“ inversions that occur at night and break

the day, resuiing in unstable and
i wing conditions.

L near the Hanford Site is primarily used for
XJCilre and for fivestock grazing, Agricultural
Ue found narth and east of the Columbia
M-lm South of the Yakima River. These
uu;cnmam orchards, vinayards, and flelds of
: ;"!!eal. and vegatables. The Manford Site
co *ch; Columbia River is shared between a
e ? Management area and a federal
o ‘lur:a. The northeast slope of the Rattle-

P mpe s-s—:‘ugng 'he sauthwestam boundary of
A :.scqnaxed as the Arid Lands Ecolegy
Aetan, . 0}515 and is used for ecological

prali

The major population center nearest 1o the Han-
ford Site is the Tri-Citles area ({Richtand, Pasco,
and Kennewick), which is situated on the Colum-
bia River downstream from the Sita and has a
population of approximately 30,000, Approxi-
mately 340,000 people live within an 80-km
radius of the Hamford Site. This nurnber includes
people living in the Tr-Ciiles, the Yakima area,
saveral small communities, and the surrounding
agricuftural area, More detail on Site charac-
taristics and activities s availabia in "The Final
Environmental Statemant, Waste Managament
Operations, Hantord Raservation” (ERDA 1975).

SUBSURFACE CHARACTERISTICS OF
THE SITE

The DOE operations on the Site have rasuited in
the production of large volumes of wasta water
that have historically been discharged fo the
ground through cribs, ditches, and ponds.
These discharges greatly influanca the physics
and chemistry of the subsurface. Approximately
25 billion liters of liquid effluent in the 200 Areas
and 2.6 bhillion litars of liquid effluent in the
100N Area were disposed o the ground during
1984, including procass csoling watar and watar
cantaining low-level radioactiva wastes. Thae dis-
charge of waste water to the ground at the
Hanford Site began in the mid-fortles and

_ragched 2 paak in 1955, Aiter 1955, discharge

1o criks declined hecauss of improved treatment
ot waste streams and the deactivation of various
faciiities (Graham et ai. 1981). Since the restarnt
of the Plutonum and Uranium Extraction
{PUREX) Plant and related fagilitieg in late 1983,
discharge of PUREX-rglated effluents has
resumead.

Subsurface structures, such as cribs, have
primarily been used for the dispasal of water
comtaining radioactive wastas, while surface
ponds and ditches have primarify baen usad for
the disposai of uncomaminated cooling water
{Graham at al. 1981). Sanitary wastes ars
discharged ta the ground via tile fields. The
majarity of liquid dispasal accurred in the Separa-
tiong Area, which inciudes the 200-East (200E)
and 200-West (200W) Areas (Figure 2.1).
Smaller amounts of waste water were disposed
in the 100 and 300 Areas. Dischargas of waste

water fo the ground in the 400 Area wers
minimai.
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Geologic and hyrologic properties of the sub- The Celumbia River Basalt Group is 2 thick Sene-
surfacs, including stratigraphy and physical and of basat flows. The basaits have been warge-
chemical properties of the host rock, influence and foided, producing artictines that, in som.
the movement of the liquid effluents. The Places, crop aut at the land surface, The Ringe;-
gecicgy and hydrology beneath the Site and the Formation overfies the hasaits except in sam.
PRySical nature of liquid effiuent movement are localized areas. This formation consists of tiuvia
descrived in more detail in the following and lacustrine seciments and is separateq ints
sections. feur lthologic units: basai, lower, fniddle, anc
upper. The basal and middle units consise

Geology mostly of semiconsolidated gravels ang sands
) whereas the lowar and upper units congie

The main geciogic units beneath the Hantord Mmainty of bedded silts and sands. Beneam the
Site inctude, in ascanding arder, the Calumbia 200-West Area, sediments of the upper Ringeic
; River Basakt Group, the Ringoid Formation, and a Formatian have been reworked by the wing an
series of giaciofiuvial seciments informally known deposited 2s a silt layer called the Paiousa sail
as the Hanford formation. A generaiized gec- The Hanford formation rests atep the Ringoic
Egic Cross section of the Site is shown in Figure Farmation or Palouse soil. The Hanforg forma.

tion aiso rests atop Dasalts in placas whera
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Water Table West ' 200 East

-
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: U e Aingold formation has been removed.  cipitation directly on the Hanford Site because of

These Sadiments were deposited by the an- a high rate of evapotranspiration under native
cestral Columbia Riverwnen it was swollen by gla- soil and vegetation conditions. i_-iowever. pre-
4 cigi meitwater. The giacioflyviat sediments con- sent studies, such as those described by Heller,
4 _sist orimanly of-gravels  and sands;- with scme ~"Gee, and Meyers (1985), suggest that precipita-
3 sits (Newcomp, Strand and Frank 1972). tion may contribute mora recharge to the ground
watar than was eriginaily thought.
Hydrology . ;
Large scale artiticial racharge occurs from offsite
Soth confined and unconfined aquifers are  —-agrieuiiural imigation and liquid-waste disposal in
' “present beneath the Hanford Site. The confined the operating areas at Hantord, Recharge from .
aquiters, in which the ground water is under pres- irrigation in the Cold Creek Valley anters the
sura greater than that of the atmosphers, are Hantorg Site as ground-water flow across the
tound primariy within the Columbia River basalts. wastem boundary. Artificial recharge fromwaste-
in general, the uncontined or water-tabie aguifer water disposal at Hantord occurs principally in the
s located in the Ringokd Formation and glacio- Separations Area. It was estimated that re-
ttyvial sedimants, as weil as some morg recant charge to the ground water from facilities in the
alluvial sadimants in areas adjacento the Colum- Sepamﬁonp.'; Area (‘Lém:lwin% B8 Pond anc:bgable
bia River (Gephart et al. 1979). This reiative Mountain Pond, as as the varicus cribs and
shalkow as;uifer has been aﬂ)ectsd by wastz- tranches in the 200W and 200E Araas) acds ten
water disposai at Hanford more ihan the {imes as great an annual volume of water {o the
contined aquifers (Graham et al. 1981). There- urcentined aquifer as is cantributed by natural
are, he unconfined acuifer is the most inflow to the araa from precipitation andg imigation
‘haroughly monitored acquifer beneath tha Site. watars to the west (Graham et al. 1981).
The unconfined aquifer is bounded below by The operational discharge of water has created
edher the basait surfaca or, in piaces, the rela- ground-water mounds near each of the major
Ively imparvious clays and silts of the lower unit wasta-water disposal fagilities in the Separations
¢t the Ringold Fermation. Laterally, the uncon- Area and in the 100 and 300 Areas (Figure 2.3).
. 'med aquifer is bounded by the anticlinal basait Thess mounds have altered the local flow
:i Zt;;s that ring the basin and by the Yakima and pattem in the aquifer, which is generally from the
g “umbia rivers. The basalt ridges above the recharge areas in the west ta the discharge areas
:a:er 1abie have a low penneabﬁi?y and actas a (primarily the Columbia River) in the east. Water
‘% =imer lo lateral flow of the ground water levels in the unconfined aquiler have changed
,.‘-5 ;egnant et al. 1979). The saturated thickness of continucusly during Site operations becauss of
+ gn‘;“:rommecft :quger is grseater than 81 m in varigtions in cctne volume of waste water
: 2as of the Hanforg Sita and pinchas out dischamged. nsequently, the movement of
-3 =79 ihe flanks of the basalt anticlines. The ground water and its associated constituents has
: :—:ﬂ 'rom the ground surtace to the water tabie ‘also changed with time.
o, s Irom less than 0.3 m near the Caiumbia
- .-""f o Over 106 m in the center of the Site. In addition to the Separations Area, ground-
;—i ;ﬁe!evauon of the water tablie above mean sea water mounding aise occurs in the 100 and
= tor June of 1986 is shown in Figure 2.3. 300 Areas. Ground-water mounding in thesa
Reen areas s rot as significant as in the Separations
Miﬂ;e o the unconfined aquifer originates Area because of differencas in discharge voi-
i ~ r;;“fal sourcas (Graham et al. 1981). Natu- umes and subsurface geology. However, in the
E3 Mro:@e occurs trom precipitation at higher 100 and 300 Areas, water leveis are also greatly
Z v .-ms and runoft from ephemeral streams to influenced by river stage.
3~ Ydi;‘;‘iﬂn.as Colt Creek and Dry Creek.
T wter iver recharges the unconfined Liquid Effluent Movement
% . as it flows dlong the southwest boundary '
& e a'gfurct Site. The Columbia River re- It significant quantities of liquid effluents are
E Tars o _m:‘ unconfined aquifer during high discharged to the ground at the Hanford Site
i 310:19 :::"ﬁ:’aler is transferred to the waste disposal faciiities, then these effluents
3 * recanes fi e; gra‘;k;ec;he u?conﬂned would percolats downward through  the
8 ' arge from pra- unsaturated zone to tha wsater table. As
25
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- effuents move through the unsatursted zona,

~{sarption onto soil particles, chemical precipita-

n, and ion exchange delays the movement of
same uncompiexed radionuctides, such as
Sge, 137¢s, andt 29.240Py.  Qther ons, such

*—— 25 riirate (NO4), and radionuclides, such as 3H,

1239 and 59T¢, are not retained by the soil as
readly. Thesa constituents move through the
sail column at varying rates and eventuaily enter
tha ground water. Subsequently, the nonaiteny-
ated constilvents move downgradient in the
same direction 3s and at a rate nearly or often
aquat to 1he flow of ground water, As the con-
sttuents move with the ground water, racio-
mctide concantrations are recduced by spread-
g (dispersion) and radioactive decay .

MAJIOR ACTIVITIES

Previoysly, the Hanford Site housed and ope-
rated up to nina production reactors, including
eght with anca-through caoling by treatad river
water. Between December 1964 and January
1971, ail eight reactars with onca-threugh cooil-
o were deactivated, The N Reactor, which is
e grocuction reactor remaining in operation,
s 3 Cosed primary ceoling icop.

Swr major DOE operating areas exist at the
_<targ Site {i.e., 100, 200, 300, and 400 Areas
Feere 2.1)]. The 100 Areas include faciiities for
e N Reactor and the eight deactivated pro-
Ruchan reactars along the Columbia River. The
"ICTr tuel reprocessing plamt (PUREX), Plu-
Brum Finishing Plant (2 Flant), and waste-
Manracement tacilities are on a plateau about
113 m from the river, in the 200 Arsas, The

Area, just north of the city of Richiand,
Serting the reactor fyel manufacturing facilities
:’: Fresearcn and deveiopment laboratories.
- "k Flux Test Facility (FFTF) is located in

Pe 430 Area, approximately 8.8 km northwest of
X¢ Area,

“"-z;y owned faciiities located within the Han-
o b::;%danes inciude the Washington
oy upply Systerm (Supply Systam)
:“:;0 Sieﬂemttnq station adjacent to N Reac-
g ;‘:Y ,Systern Pawer reactor and office
: d‘ow-level radioactive-wasta burial
Lhe ooy
,‘_mf:':-? 8y U.S. Ecclogy. The Advanced
o v o C3m. (formarly Exxan) fuel fabrica-
. ¥ 'S |MMediately acjacent to the Hanford

2.7

Principal DOE operating contractors at Hanford
during 19886 included the following:

Rockwell Hanford Cperations (Rockwell) - re-
sponsible for fuel reprocessing, waste manage-
ment, and Site suppert sarvices, such as plant
secyrity, fire protection, cantral stores, and
alectrical power distribution.

Battalle Memorizal Institute (BMI) —responsible for
operating PNL for DOE. Pacific Nosthwest Lab-
oratary activities Include research and develop-
ment in the physical, iile, and environmental
sciences; chemistry; and advanced methods of
nuclear waste management. Pacific Northwest
Laboratory is also responsibie for environmental
maonitaring at the Site.

UNC Nuclear industrias (UNC) — rasponsibie for
fabricating N Reactor fuel, operating the
N Reacwor, and decommissioning formerly used
DOE facilities, including deactivatad production
raactors,

Waestinghouse Hanford Caompany (WHC)—
responsible for cparating the Hanford Engineer-
ing Development Laboratory (HEDL), including
advancad reactor developmants and the FFTF
test reactor. :

Hanlord Envirenmental Heaith Foundation
(HEHF) -~ rasponsible for occupational medicine
and envirnmaental haaith support sarvicas.

Operational Highilghts

Highiights of operational activities at Hantord
during 1988 wera

= The N Reactor cperated for 182 days, during
which time it supplied steam used by the
Supply Systern to generate 860 megawatts of
alectrical power. Since its stariup, the N Reac-
tor has supplied steam for the procuction of
aover 65 billion kilowait-hours of electrical
power, which has been supplied to the
Bonnevilla Power Administration grid covering
the Pacific Nerthwest.

+ The PUREX Plam fuel repracessing facility
located in the 200E Area completed a thid
year of operatian since restart of operations in
1983, The uranmium oxide plant (UOs Plant)
operated as needed through 1986, The
Plutonium Reclamaticn Facility at Z Plant oper-
ated throughaout the year as wall,
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collection, in accordance with documented
procedures. Further datails on analyses are

found in--Aopendix D - and—int the  "Quality —

Assurance” section.

RADIOLOGICAL MONITORING
RESULTS FOR THE UNCONFINED
AQUIFER

Ground-water monitering for cantain radiological
constituents at the Mantord Site was based on
past and/or present wasie management prac-
tices. Table 3.6 identifies major constituents
associated with Sile operations. Radiokgical
niton resu!ts tor trﬂiurn. $s alpha, gro
i T T
urarium (total and usntcp:c). and strontium
isctopes are discussed below. (Nitrate and Cr
resuits are discussed in this section in "Chemical
Monitoring Resuits for the Unconfined Aquifer.”)

Past monitoring results have shown that tritum is
presant i greund water; it aiso appears to be the
most mobile radionuciide at the Site. As a result,
trittum reflects the extent of contamination in the
ground water from Site aoperations. Figura 3.12

" illustrates the 1986 distribution of average tritium

concentrations in the unconfined aquifer,
resulting from 40 years of Sile operations.
Contours of trhtium concentrations shown in

Figure 3.12 were drawn based on the analysis .

of ground-water samples collected from meni-
toring weils, For each well, an average vaiue of
up to 12 tritium measuremeants was used. (The
contour level of 5000 pCi/. serves lo delineate
tritum concentrations above background levels;
this cantour was not used in previous reports.) A
summary of fritium concentrations in wells
sampled during 1986 is presented in Appen-
¢ix A, Table A.12,

Tritium plumes in the 100 Areas are the resuit of
lquid waste dispesal during past and prasent
reactor operations. During 1986, tritium concen-
trations exceeded the DWS (20,000 pCit)
beneath isolated portions of the 1008, 100F,
100K, and 100N Areas. Tritium dxstnbuttcns
beneath the 100B and 100F Arsas appeared to
have stabilized or diminished sfightly from 1985
to 1986. The highest tritum concentration
within the 100 Areas was observed in weil 1-K-
30 (see Figure 3.10 for location). The average
tritium concentration in that well increased from
420,000 pCi/L in 1985 to about 540,000 pCiLl.

1881 (470,000 to 880,000 pClL).

in 1986. Howaver, this increase remained within
the range of concantrations measured sincg

040 No other
weills within the 100K Area had ¢oncentrations in
this range, although trittum concentrations
above background levels appearad in well 1-K-
29 (averaging 27,000pCUL). during 1986.
Trtiym concantrations in wells surrounding the
100N Area remained relatively stable during the
past year. The range of average yearly trtium
concentrations in the immadiate vicinity of the
100N Area liquid disposal facilites was about
30,000 to 110,000 pCUL The tritum distribu-
tion berneath the 100N Area changed because
liquid effluent disposal to the 1301N Liquid
Waste Dispasai Facility (LWDF} was discontinued
and the 1325N LWDF, which is farther from the
Columbia River than the 1301N LWDF, was
activated. All concantrations cbserved in the
100 Areas wers sigrificantly lower than the DCG
{2,000,000 pCi/L) fortritium.

Several tritium plumes emanated from the 200
Areas. The distribution of triftum benaath the
200E and 200W Areas is the result of disposal of
lquids used in chemical procsssing activities.
The potential sources of thesa trtium piumes

_ were identified by comparing data on each of the

plumes with data prasented in tha Draft Phase |
installation Assessment of Inactive Waste-
Disposal Sites at Hantora(3), This comparison
suggested - that - process - condansate  liquid
wastes from the PUREX Plant (in the 200W Araa)
and from past operations at the REDQOX Plant (in
the 200W Area) represent the major sources of
tritium. (Process condensate is water that is
condensed from closed systems that are in
direct contact with radioactive material.), At both
the PUREX and REDOX piants, process
condensates resuited from the initial dissolution
of the nuciear fuel. A widespread plume situatad
between the 200E Area and the Columbia River
(Figure 3.12) is primarnily a result of operations at
the PUREX Plant during 1956 to 1972. The
historical movement of tritium along ground-
water flow paths from PUREX to the Columtia
River was also observed at individual monitering

.. welis. The tritlum concentration history at wetl §-

41-23 (Figure 3.13), located midway behween

(a) U. S. Department of Energy, 1988, Draft
Phase | Installation Assessment of Inactive
Waste-Disposal Sites at Hanford, Richiand,
‘Washington.
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TAELE 3.6. Major Constituents Linked to Site Coecation Activites

the 200E Area and the Columbia River (Fig-
ure 3.1Q), showed increases (untii about 1977)
and decreases (from 1977 to the prasent) in
concentrations as tritium flowed past the weil.
The decrease in concentrations at this weil
resuited from the discontinuation of PUREX
operations in 1972, when ground water with a
lower trittum concentration began flowing past
the well. Trittum concentration histories at three
other locations [wells 6—40—1 and §—42-2 near
the Columbia River (Figure 3.14) and well &
42-12A located farther inland (Figure 3.15)]
also showed increasas in tritium _during the
1970s. Concentrations have not yet begun to
decrease at these wells as shown by their
location in the plume (within the contour of
200,000 pClL.; see Figure 3.12), It is expected
that concantrations in thesa three weils wiil
decreasa (as they have in well 5~41-23) when
the cleaner ground water reaches the wells, The
varations in concentrations at wells 6=40-1 and
6—42-2 can be partiaily atributed to the mixing
of surtace water in the aquifer as the Columbia
River stage changes.

Recent increases in tritium concentrations wera
observed close to the 200 Area in wells 6-32-
43 and 6-33-42 (lecated in Figure 3.10). These

i
|
|

i
‘ Reactor Cperations 100 Trivum, ©Co, X7, Cr
b imaciated Fuel Processing 200 Tegum, nirate, 137Cs, 124 |
‘ Fuei Fabricagion 300 Uranium, Gt [
!
! two wells, which were drilled in 1977, showed ;
i g 1990000 . dacreasing tritium concentrations during the I
4 2 so000ck o oottt time the PUREX Plant was shut down, and then
| € L Wt s T, increasing concantrations in 1985 as a result of Q
% soocok N increasad iquid waste disposalin earty 1984 (Fig-
5 - Y ure 3.16). These increased concantrations indi- |
e i § 40000 [P ~, cated ihe presencs of a second, smaller area of !
=R > - <, witlum concentrations that were above 200,000
ez ) § 20000- ~ PCUL in the region near the PUREX Plant (south-
I = T s aast comer of the 200E Area) (Figure 3.12).
oy °sssavon74n7aaoazusu o )
e Yoor Another major trifum piume, in the southem
portion gf the 200W Area, emanated from the
Sy ) _ REDOX Plant, which processec fuel from 1951
R FIGURE 3.13.  Tritum Concantrations in untll 1967. This piume was lass widespread and
‘ Well 641-23, had higher concentrations than the first plume
; 1966 Through 1986 produced by the PUREX Plant. The lower

hydraulic conductivity of the geclogic media
rasuited in slower ground-water flow rates near
the 200W Area.

Figure 3.12 shows 1888 triium concentrations
that were abova 5000 pCUL in the northem
ragion of the 200W Area, in the region sast of
the 200E Area (near B Pond), and between
Gable Butte and Gable Mountzin. These piumes
are the result of past Hanford operations. The
waste disposal practices that created thess
plumes were not identified.

A comparison of the average trtium con-
centrations in each well for 1986 (Figure 3.12)
showed one plume near REDCX at levels above
the DCG (2,000,000 pCiL). Several locations
showed tritium concentrations above the DWS
{20,000 pCiiL). These locations inciuded
1) isolated portions ot the 1008, 100F, 100K
and 100N Areas, 2) the 200W Area, and 3) the

" large piuma located between tha 200E Area and

the Columbia River.

During 1986, sampies from ten wells were
analyzed for gross alpha activity in the area of the
highest trittum concentrations to the south of
and along the Coiurnt;:a River and just south of
the midpoint betweén the 200W and 200E

*“r:.‘:.-
s
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The per capita dose was calkculsted to be
~ .04 mrem (0.00004 mSv).

RADIOLOGICAL IMPACT FROM PUREX
PLANT OPERATIONS

Tha PUREX Plant restarted operations in Novem-
rar 1983 and continued operations through
Septembar 1986, In addition to the dose con-
miutions identified earfier from PUREX Plant
cperations, other minor dose contributions of
imerest ars discussed here. The greatest pe-
rcemtage of airborne emission from the PUREX
Pant in 1986 was S500,000¢! of 8Kr (see
Table G.1, Appendix Q). Krypton-385 is an inen
gas and is not retained in environmental media or
the human body. The dose from inhaling BSkr is
small compared with doses from other racio-
ruclides. Even though the curie quantity of this
ragonuctide was large, it was a minar contributor
ta the radiation dosa. The average concantra-
tian of BKr measured in 1988 at the perimeter

— -manitedng staticng-was - T*GGﬁGIfﬁ'F Whicii-was — -

caiculated to procucs a potantiad effective dese
af 0.002 mrem to an individual who was at that
location 100% of the time.

' 1986, there was aiso 0.003 &I of 282%Kpy
‘n airbome emissions from the PUREX Plant (see
fahle G.1, Appendix G), compared to 0.0t Cl
in 1985. Pltoniym-239,240 was also a minor
contributor to the dose from 1588 Hanford
Gperations, with a maximum potentiat effective
dose of 0.0062 mrem {0.00002 mSv).

RADIOLOGICAL IMPACT ON DRINKING
WATER FROM WELLS

During 1986, ground water was used as the
source of drinking water for the 400 Area
(FFTF), the Yakima Barricade Guardhcuse, and

the Hantord Patrol Training Academy. Samples -

werg ¢ollected from these systems throughout
the year in accordance with appiicable drinking
water requlations. With the exception of tritium
cancantrations measured in the drinking water at
the FFTF, 1986 results wers simiiar to thosa ob-
sarved during previous years. Tritium cancen-
trations in the drinking water at the FFTF de-
creased from an average of 22,000 pClL in
1985 to 8,500 pCULL in 1986 as a result of dnill-
ing a new, deeper weil for the drinking water
soyrca.

The effective dose 0 a worker at FFTF consum-
ing 250 L ef such water during 1986 was asi-

mated to be 0.13 mrem or 3% of the Washing-
“torn Staie Driniing Water Standard of 4 mremvyr,

Aadlonuctide concentrations obsarved during
1586 ware well below applicable drinking water
imits in all cases. The monitoring resuits, non-
raciclogical as well as radiolegical, from the Han-
ford Sanitary Water Quality Surveillzanca Program
are discussed in more detail and reported annu-
ally by HEHF (Somers 1987).
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REFERENCE 3

Investigatfon of Ground-Water-Seepage from the Hanford

Shoreline of the Columbia River, PNL-5289, November 1984
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TABLE B8.1. Strontium-30 Analyses from Columbia River Samples

River Mile Sampie Nate Concertration,
Location 1D Collected pCi/e *2g
3.0-5.0 8 comp RW'2)  Q1/22/83 0.55 = 0.23
§.5.7.5 K Comp R 12/18/82 0.18 = 0.02
8.0-9.5 N Comp RMW 12/18/82 28 = 0,47
10.0-12.0 D Comp RW 12/18/82 “1.1 = Q.05
14.0-17 .8 H Comp RW 01/22/83 0.50 £0.14
18.0-22.0 F Comp RW 01/22/83 0.93 = 0.15
Upstream Columbia
River Concentration
(Average 1983) 0.18 = 0.22
DOE Concentration
Guide (USDOE 1581) 300

{a) Comp-RW denotes composite river water sample comprised of
aliquots from immediately prsceding river sample locations.

TABLE B.Z. [odine-129 Analvses from Spring and Columbia River Samples

river-Mile . Sample Date -Ccncentration,
Locatiaon 1D Collectad pCi/e =23
270 270 8u'®)  oyzz/83  3.3x107% - 1.60°¢ BKE
b -3 -5
27,0 221 5p®)  09/11/83  1.6x107F £ 2.1x1070 D8
28.0 28-2 Sp 09/11/83  6.2x10°% = 6.8x107°
29.0 29.0 RW 01/22/83  6.3x107° = 5.0x107°
31.75 31-5 Sp 09/11/83  3.0x10™° = 4.0x1078
32.5 32-0 Sp 09/11/83  4.8x107° = 2.7x107°
Upstream Columbia
River Concentration -5 -5
(1983 Averaga) 2.4x10°7 = 2.6x10
DOE Concentraticn
Guide (USDOE 1981) 60

%a; RW denotes composite river water saﬁp?e.
b) Sp denctes river bank spring sample.
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: TAULE C.1. (contd) ‘
Sample Coblaction ! Anallyses |
Alver Hllo“' Sample Dn‘! o/Tisa ’“. NO‘ . u,
Location _ __ Semple ID Size _ Collected pCI/R £2a pplh pCi/t & 20 Comnsnl s
25.3 25-1 sp' " 1t 01-22-83/1550  3.80x10° 2 2.06x10° 0.22 1.0°C
25.5 25-3 sp It 0i-22-83/0945  3.10x10° § 2,06x10° 0.56 4.9°C
1t 09-11-8371300 S.34x10? & 2.00x00°  0.47 1.0
25,8 25-4 Sp 1t o1-22-8541710  (136xi0s & 2.0x109 Y 1.0%¢C
26.2 26-1 Sp It 01-22-83/1015  3.21x10° & 2.06x10° 1,33 0.9
S 09-11-B3/3245 w.mm' & 2.03:10’; 0,45 21,4%C
27,0 21 () It 09-110-8)1/1225  (L.OX10® & 2.00x107) 0.09 12.4°C ald river BKE

) - 27.0 f'© 1§ 01-22-83/112) 4210 & 2,10x107) .

i)

0,19

28 tor21/29 comp.

. 1L 09-11-83/1221  (),55x10° & 2,02xM0°) 0.2 28 for 20/29 cosp,
i 27-1 Sp It 01-22-83/1125 .sazum2 & 2,05x10° 0,% 1.5
1L 09-11-83/1215  3.68x10° 8 2, m»-m2 0,73 15.1°C
o 2,5 215 hw It 01-22-83/1338 1, omn‘ 1 342007 5,93 2 8 for 2129 coapy DfG
o 12 03-11-83/1200 z.mmz a7, 54:!0; 0.05 2 L tor 27/29 comps
27-3 Sp 18 01-22-83/1336  6,03x10° & 3,16x10 1.99 8.2°c
I8 09-11-83/1206  9,10x10° & 9.18x10° 3.05 16, 7°C
28,0 26,0 Ru It 01-22:85/1400_ 4. 86x10" & 6,00x10° 9,52 2 0 for 27/28 comp,
It 09-11-83/1151  4.06x10° & 7.60x00’ 118 "2 4 tor 21729 comp.
28-2 Sp i o01-22-85/1400  7.98x10° 3 7.79x10° 16.6 TAR:
I 09-11-83/1150 _ 1,10x10° 3 9,95x10° 4.65 1.4
28,5 28,5 RW 1t 01-22-83/1225  1.00x10° & 2,22x10° 2 & for 21/29 comp,
It 09-11-83/1140  1.92x10° 2 3.28x10° 2,34 2 & tor 21/29 cosp.
20-4 Sp 1t 01-22-83/1425  2.32x10% & 4, 54x10° 1.52 5.9°C
I 09-11-83/1136  9.69x10° & 'Iﬂxlu? 8.2 19,48°C
20.8 28-5 Sp It 01-22-83/1517  4.31x00° ¢ 2.15x10° 1,54 now locatlon-alddle of

———

{a~t) Kay tound at ond of tabla,

¢'E 9

M“‘ggu{.-‘- [ L.

beach belwoun Sp 28-4
and RH 29
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TABLE C.1. {contd) |
Sample Coliectlon Anntyses
Rlver Hile'® Semple  Date/Tise 3w, Ny, u, ‘
Locatlon Sample ID HEDY Collacied ) pCI/8 124 Pﬂg pCi/t & 20 Comaent s
29.0 29.0 Rw 1t 01-22-83/1240  (1.00x10° & 2,00x109) ') o .
It 09-11-83/0119  a.ba0’ & 275007 0.24 28 tor 21/29 comp,
29-0 $p It 01-22-83/1255  1,63x10° & 2,3axt0’ 2.65 new locatlan-tbeach
below RM 29
21/29 comp. Ré** 1or  o1-22-8371430  (1,23x10" & 3.60x10%) 2.65 2 L for 21729 comp,
108 09-10-83/1221  1.07xi0’ & 3. axi0? 0,35
9.5 9.5 Aw it 09-11-83/1100 2.56x|o’ 'y 2.48::!02 <0,02 2.5 R tor 29/3) comp,
30,0 30.0 AW 0 09-11-83/1033  2.32x10° & 2.44x10° 0.15 2.5 £ tor 29731 comp,
30-1 Sp 1t 09-11-83/1025  2.73x10° & 2.52x10° 3.4 20.4°C
30,5 30,3 AW 1t 09-11-83/1002  2.13x10° & 2,31x10° 0.05 2.5 ¢t tor 29/31 comp.
31.0 31.0 Ry It 09-11-83/1009  9.36x10° 3 2,20x10° 0.05 2.5 & for 29/31 corg.
311 Sp It 09-11-85/1005  (1,57x10° & 2,02x10%) 1,29 15.8°C
29/31 comp, RN 10f  09-11-83/1100  2,07xi0” & 2,39xi0’ 0.26
) 31.5 AW I 09-11-83/0946  6,86x10° & 2,13x10° 0.15 2.5 € tor 31/33 comsp.
31,15 31-5 sp It 09-11-83/0950  (1,90x10% & 2,02x10%) 2.64 1.4%
32.0 32.0 AW I 09-11-83/0923  4.69x10° & 2.09x00° 0,09 2.5 b for 31733 comp.
32,3 32.5 Ru It 09-11-83/0992  0.06x10° 3 2.16x10° 0.1t 2.5 L tor 31/33 cowp.
32-0 Sp 1t 09-11-8370920  3.17x10° & 2.06x10° bo78 17.6°C
31.0 33.0 AW 1 09-11-83/0900  (1.30x10% & 2.04x10%) 0.05 2.5 ¢ for 31/33 comp.
13-4 Sp It 09-11-83/0900  5.73x10° & 2.1hx10° 0,15 17.9%
31733 comp, AW 10 09-18-83/0950  4.31x10° & 2,08x10° 0.15
31,2 3141 Sp 1t 12-20-82/1087  1.19x10° ¢ 2.30xI0° 5,31 6.7°C
38,25 38-1 Sp It 12-20-82/1120  4,72x10% & 2,50x10° 4,65 6,4°C
0.5 415 AW It 12-20-82/1235 0.62 0.408 20,143 2L for 41.5/44 comp.}
4.8 -1 sp It 12-20-82/1235 3,98 9,03 3 3,16 .ec

‘ta~t) Koy found at end of tabte,
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REFERENCE 5

Handbook of 200 Area Waste Sites, Volume I

1979 Rockwell Hanford Operations, RHO-CD-673




[WUEX --VOLUME I

216-A-2 Crib
216-A-3 Crib
216-A-4 Crib
216-A-5 Crib
216-A-3 Crib
216-A-1Q Crib
216-A-11 Crib
216-A-12 French QOrain
216-A=13 French Orain
216-A-14 French Drain
216-A=15 Freanch Orain
216-A-16 Franch Orain
216-A-17 French Drain
216-A=21 Freanch Qrain

216-A-22 Crib (Fr. Drain)

216-A-23A French Drain
216-A=-238 French Orain

216-A-26A French Orain’

216-A-268 Freanch Orain
216-A=27 Crib
216-A-28 Crib
216-A-31 Crib
216-A=32 Crib

200 EAST AREA

Southeast Quadrant
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216-A-33 French Drain
216-A-35 French Drain
216-A-36A Cribd
216-A-368 Crib
216-A-38 Crib
216-A-39 Crib

216-A-40 Trench
216-A-41 Crib

216-C-1 Crib

216-C-2 Crib

216-C-3 Crib
216.C-4 Crib

216-C-5 Crib

216-C-6 Crib

216-C~7 Crib

216-C-10 Crib

218-E-1 Burial Ground
218-£-13
218-E-14
218-£-15

Burial Ground

Purex Tun, Stor.l.
Purex Tun. Stor.[.

RHO-CD-673
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- RHQ (D673

- CONTAMINATED LIQUID DISPOSAL SITES . © 1. SE
Name/Type of Facility !5;;f Jesignation .rN;mbe; :
Ceib : 218-A-2 Cavern 1 216=A-2

i Jarvice Datas Status

Location 200 East, SE Quadrant [

200 East Area, 260 ft south of 202A 81dg. i
900 ft west of Canton Avenue ) 1/56-1/63 Inactive
S.W. of the 251-A-]1 stack. |

S1te Lgordinates (Approximate) | Refarence Draw}dgs ! Elevations
N-39515, W-48278 H-2-56049 | Ground 72 £t
: H=2-56050 :
i Water Table 403 ft (1973)

: Sita Depth A8 ft

Source and Description of Waste
2.3 x 10° liters. Qrganic waste from 2024 (Purex). Low-salt, neutral-basic.

Daescriotion of Facility ‘

Rock structure, 20 ft x 20 ft bottom surfacs area.

Qeactivatad,when the specific retenticn capacity was reached, by removing a section
of effluent pipeline.

Radionuclide Contunt (calculated from discrarge data)

At tima As of
Radionuclide of Discharga 6/30/78
Pu, g 130 1.3C x 1¢0°
Beta, Ci 590 < §.49
30gp, i 2 +.2k
106y, Ci 150 3.67 x 10™
137¢s, Ci 3 1.92
50Ca, Ci ] T.99 x 1072
U, kg 78.1 T.91 x 10!

Ref. 5.2
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RKO-CD-673
CONTAMINATED LIQUID DISPOSAL SITES _ [. SE
: S - ' —— . r —-—‘
Name/Type of Facility {Past DJesignatio anber
, : ! |
Crib : 216-A-3 Cavern i 216-A-3
' §
- +
Location 200 East, S.E. Quadrant ;Serv1ce Dates ISEatUS
Directly South of 275-EA Bldg. and ~1200 ¢ 1/38 © 11/67 , Active
west of Canton Ave. : i
STte Coordinatas {Approximate) | Reference Drawings } Elavations
N-40530; W-48540 H2-55300 | Ground 704 £
::g‘ggggg § Watar Table 404 ¢
Cmm— - { N . Sita Depth - 16 %

Source and Description of Waste

2.8 x 105 liters. Silica-Gel rageneration waste from 203-A, the UNH storage
pit drainage amd the Jiquid waste from the 203-A Pumphouse.

Pescription of Facility
-Rack filled crib. Area 20 ft x 20 ft bottom dimensicns,

Radionuclide Content (calculated from discharge data)

At Time As of
Radiaonuc] ide of Discharge 5/30/78
Pu, g 0.20 .20
Bata, Cf 882 < 0,283
0gp . Ci 0.10 5.82 x 1072
108Ry, Ci 350 T.lh x 0™
137Cg, Ci <0.10 < §.03 x 1072
§0Ca, Ci <010 < 5.50 x 1073
U, kg 1.7 x 103 1.68 x 103

Histary:

Receives UNH storage pit drajnage; the liquid waste from the 203-A Pumphouse ~-
and 203-A 8143 enclosure sumps, and the heating coil condensate fram the P-] -
through P-4 UNH tanks. The discharge of silica gel %o this ¢rib was discontinued
sometime between 1967 and 1970.

Ref. 5.3




RHO-CD-673

CONTAMINATED LIQUID DISPOSAL SITES I. SE

Name/Type of Facility yPast Designation Numbé}
Crib l 216-A-4 Cavern 216-A~4

1 Servica Dates Status

Location 200 East, S.E. Quadrant

260 ft south of 202-A Bldg. ' 12/55-12/58 | [nactive
760 ft west of Canton Ave. i :
150 £t east of 216-A-2. ;

Site Coordinates (Approximate) | Reference Orawings | Elevations
i Ground 710 £t

|
::g:ggggg : Water Tahle 403 ft(1973)
, Sita Depth =~ 25 ft

N-39515, W-48158

Source and Description of waste

6.21 x 105 liters. Laboratory cell drainage from the Purex Plant and 291-A-1
stack drainage. Low-salt, neutral-basic.

Descripticn of Facility

Rock structure 20 ft x 20 ft bottom surface area.

Deactivated when the specific retention capcity was reached by blanking the
pipeling inlet ta the crib.

Radignuclide Contant {calculated from discharge data)

' At Time As of
Radionuclide of Discharge 6/30/78
;U, 9 ;40 1.5 x 102

eta, Ct 64 2.96 x 10l

208p,, Cf 10 5.93

l06gy, Ci 400 2.05 x o3™
137¢s, Ct 15 9.19

80¢q, Ci 1 §.07 x 1072
U, kg 399 - 3.99 x 102

Ref. 5.4




RHO-CL-673
CONTAMINATED LIQUID DISPOSAL SITES

[. SE
Name/Type of Facility | Past Designatign | xumber
Crib I 216-A-5 Cavern 216-A=5
i
Locatfon 200 East, S.E. Quadrant | Service Dates Status
o “T 7T T 1 450 ft south of Z0Z-A Bldg. ’ 12/55-11/61 i Inactive
1400 ft west of Canton Ave. . s
f
Site coordinates (Approximate) | Referenca Orawings i Elevations
N-39510, W-48750 H-2-55900 | Ground nafre
L  He2-36049 | Watar Table 434 ft (1973)
H-2-56050 | Sita Deoth 32 £t
Source and Description of waste
- S 1.63 x 109 Titers. Process condensata from 202-A. Acidie.
L e——
Uescriptiom of Facility _
One crib, rock structure, 35 ft x 35 f{ bottom syrface.
Deactivation: Effluent pipeline to ¢rib was blanked cut.
Radionuclide Contant {calculated from discharge data)
' At Time As of
Radionuclide of Discharge 6/30/78
- — Pu, ¢ . 65 6.50 x Loi
Beta, Ci 3400 < L.54 x 102
305p, Ci 90 5.62 x 10t
106Ry, Ci 150 5.05 x .07
t37¢g, Ci 25 1.61 x 1!
60¢o, Ci 110 8.9%
U, kg 263 2.63 x .0
i3y, q none
Site Charactarization Status - -
Well Ho E24-1A was drillad to a depth of 320 ft at the south edge of the
216-A-5 crib in 1968 to detarmine locations and concantrations of subsurface
contamination. Analytical data on core samples from this well show rapidiy
decreasing 137Cs cancentrations from a moderate level of 4.4 x 1073 uCi/g at
about 35 ft to a low level of 1075 uCi/g at about 65 ft. The 137Cs values were
at or below the detection limit of 1078 uCi/g throughout most of the soil column.
The %0Sr concentrations were below the detaction Timit (3.2 x 107% uCi/g). - - .
Ref. 5.5




RHQ=CD-673

CONTAMIMATED LIQUID DISPQSAL SITES I. SE
Naime/Type of Facility 2Pa$t a;;?gnation .{aanuer
Crib | - | 216-4-9
i | |
. - ]
Location 200 East, S.E. Quadrant | service Dates [5“‘“5
-_— 3/56-2/58 '
500 ft west of 241-A Tank Farm | 4/86-10/56 5 [nagtive
300 ft north of 275-EA 814g. | 8/69-8/69 :
! i
Tte Loordinates (Approximate) | Referenca Orawings | Elevations
. . H-2-85577 Ground 634 ft
N-41000, W-48355 to : H-2.55578 l Water Table 404 ft(1973)

N-41297, W-48652 H-2-55579

I jte Depth 12 £t

Source and Description of Waste

T 9.81 x 108 liters, ﬁg_tnmmm and condenser ccoling watar from
202-A (3/5642/58); eactor decontamination waste (1966); acid fractionater

condensate (1969). Agidic.

10ascription of Facility

One crib, rock structure, 420 ft x 2C ft bottdm area.
Deactivation: Effluent pipeline was blanked north of 202-A-3 8ldg. after replacing
100 ft of effluent pipeline which failed.

Radionuclide Content {calculated from discharge data)

At Time " As of
Radionuclide of Discharge 6/30/78
Py, g g.5 - 30
Beta, Ci 190 <b1.3
dose . Ci 25 1s.9
106y Ci 50 .70 = 107
137¢s, Cf 10 §.17
§0Co, Ci c.14 1.5T x o™
U, kg g.23 0.227

Site Charactarization Status

Well E24-3 monitors the southeast end of the 216-A-% (rib. Waste disposed at -
this sita contained oniy an estimated 54 Ci of radicactivity. No grounc contamina-
tion was noted on the 1953 scintiilation weil Tog. A small amount of contamina.
tion from 30 ft to 100 ft below ground surface is indfcated on the 1963 lag.

Ref. 5.6




RHQ-CD-673

CONTAMINATED LIQUIO DISPQSAL SITES I. SE
Name/Type of Facility fPast'Designaticn [humber
Crib i - Ii 216-A-10
!
Location 200 East, S.E. Quadrant iService Dates {SEEE!E
[
Approximately 270 f£ south of the sauthwest: 11/61- 1 Active
corner of 202-A. | - ,:
I
Site Logrdinatas {Approximata) | Referenca Drawtnq;_ﬁ Elevations
N-35090, W-48952 to H-2-55576 | Ground T4 £t
N-39370, W-48952 H-2-55578 ; Watar Table 404 f¢(1973)
H-2-58131 - Site Depth - ot

b » g,

Source and Description of Wasta

2.9 x 109 liters. Process condensate from 202-A. Acidic.
m

Qescription of Facility _ _
Crib, rock-filied. 275 f¢ x 45 ft bottom dimensions.

Radignuclide Content (calculated from discharge data)

At Time As of
Radionuc]ides of Discharge 8/39/78
Pu, g 3.4 x 102 343.0
8ata, Ci 8.1 x 103 < 729.0
208p, Ci 1.5 x 102 111.9
1°5Ru Ci 7.3 x 1g3 5.49
137¢s, Ci 1.3 x 102 106.0
Ed¢o, Ci 1.8 x 102 - 28.7
U, kg 2.0 x 102 . 20L.0
233!.1, g 2.8 x 102 217.0

Site Charaf::teri zation Status

Ground water samplas taken from montioring wells near the 216-A.10 crib prier
to 1967 show i25r'_t]:::nnt:stJ.l'.»-ﬂ--tl.Q.l:Ls. slightly above detactwn_]m_t_ul&_.g(:t/
However K only sma]l guantities of 30Sr (57 curies) nad been gisposad to ‘.:ms_""‘"-
site. Thg acidic nature of this waste increases the mobility af #3Sr through
—— - the soil coiumn.

Ref. 5.7




RHO-(D-673

CONTAMINATED LIQUID DISPOSAL SITES [. SE
Name/Type of Facility Past Designation Number
French Orain - 216-A-11
Location 200 East, S.E. Quadrant ervice Dates Status
Southeast corner of 202-A 1/56- Inactive

Site cogrdinates (Approximate) | Refarence Orawings | Elavations

N-39780, W-48Q50

H-2-55090
He2-55091
H-2-55095

@round 708 ft
Watar Table 404 £%(1973)

Site Depth 30 ft .

Sourcea and Oescription of Waste

Low=-salt, neutral/basic.

Volume unknown, steam trap Pit No. 1 drainage from 202-A.

Description of Facility
French drain, 30 in, dfameter

<50 Ci Beta

Ref. 5.8

Radionuclide Content (calculatad from discharge data)



RHO-CD-673

- CONTAMINATED LIQUID DISPOSAL SITES I. SE
Name/Type af Facility Past Designation Number
French Drain ) 216-A=12
Location 200 East, SE Quadrant Service Datas status
Canter of South side of 202.A, approximatelx 11/35- Inactive
75 ft from the building,
s1te Loordinates (Approximata) | Reference Orawings | Elevations
N-39780, W-48503 H-2-53014 : Grouynd 708 ¥t
H-2-5309Q Water Table 404 f£(1973;
H-2-55092 Sits Depth 33 ft

Source and Dascription of Waste

Volume unknown, steam trap Pit No. 3 drainage from 202-A.
Low=-salt, neutral/basic.

RQascripticn of Facility
French drain, 30 in. diamter,

Radignuclide Content (calculated from discharge data)
<50 Ci total Beta

Ref. 5.9




RHO-CD-673

CONTAMINATED LIQUID DISPQSAL SITES {. SE
Name/Type of Facility Past Designation Numbé;
French Drain - 216-A.13
Location 200 East, S.E. Quadrant aervice Dates Status
West end of 202-A 8ldg. 1/56-12/62 Inactive

. ISTte Coordinates (Approximate) | Refersnce Drawings | Elavations
; Ground 708 ft
N-39814, W-49010 $K-22568 Water Table 403 ft

H-2-55076
|3ite Depth 18 ft

Source and Description of Wasta

volume unknown, Seal water from the air sampler vacuum pumps in the 202-.A Bldg.
Low=salt, neutral/basic.

Description of Facility .

French Drain, 2 ft diameter.

Radionuclide Content (calculated from discharge daza)

Total Beta: <1 €f

Ref. 5.10




" RHO-CD-673

CONTAMINATED LIQUID OISPQSAL SITES I. SE
Name/Type of Facility ‘ Past Designation Numbe;
French Drain ) -- 216-A-14
Location 200 East, S.E. Quadrant service Dates Status
South side of the center of the 202-A 81dg. 14587 to present {nactive
approximately 75 ft, and 75 ft wast of .
216-A-12.
Site coordinatas (Approximats) | Refersnce Orawings | Elavatians
N-39742, W-48551 He2 53465 Ground 708 ft
H-2-55090 Watar Table 403 ft
Sita Depth 29 ¢

Source and Description of Waste

Volume unknown. Vacuum filter and blower pit drainage from the 202-A B1dg.
Low-salt, neutral/basic.

Description of Facility
French drain, 281in. diameter,

Radignuclide Content (calculated from discharge data)

Total Beta: <1 Ci

Ref. §5.11




RHO-CL-673

CONTAMINATED LIQUID DISPOSAL SITES [. S8
Name/Type of Faéi]ity S iPast Qesignation Numbe;
French drain } .= 216-A-15
Location 200 East, S.E. Quadrant Service Dates Status
Approximately 325 ft South of the canter of | 12/55- Inactive
202-A

Site Coordinates (Approximate) | Reference (rawings | Elevations

N-39516, W-48656 H-2-56045-2 Ground 712 £t
'Water Table 404 #£(1973)
|Sita Depth 44 e

Source and Description of Waste

- ~Vo1u?e unknown. —Drainage from 216-A-10 process condensate sample pit.
Acidic. :
L

Description of Facility

Franch déain,_z f+ diameter.

Radionuclide Contert (calculated from discharge data)
<50 Ci total Beta

Ref. 5.12




RHQ-CD-673

CONTAMINATED LIQUID DISPOSAL SITES : I. SE
Name/Type of Fagility Past Designation Numbe; 1
French Orain 216-A<15 Dry Well 2168-A-16
e e e ] € mpmand . o omo o
Location 200 East, within the confines of | 2ETVice étes ==
the 241-A Tank Farm
1/56-3/6% Inactive

31te Loordinates (Approximata) | Refersnce Orawings | Elavations

N-41191, W-474%3 H-2-55943 Ground 686 ft
H-2-56521 Water Table 404 ££(1973)

Site Depth 17 ft

Source and Description of Wasts

Volune unknown. Floor drainage and 296.A-11 stack drainage from the
241-A-431 Bldg.
Low-salt, neutral/basic.

Description of Facility
French drain, 4 ft diameter.

Radionuclide Content (calculated from discharge data)

Total Beta: <10 Ci

Raf. 5.13




RHO=CD 573

T 'CONTAMINATED LIQUID DISPOSAL SITES [. s&
Name/Type aof Facility ‘ Past Designation Number
French Orain , 216-A<17 Dry Well 216-A-17
Location 200 East, within the confines of Service Dates dtatus
~  the 2471-A Tank Farm,
1/56=3/63 [nactive

3ite Cagrainates (Approximate) | Referenca Drawings | Elevaticns

N-41181, W-47453 H=2.55943 Ground 636 ft
He2-5652] Watar Table 404 #£+£(1973)
H-2-58500 Site Depth 17 £t

Source and Description of Waste

Volune unknown. Floor drainage and 296-A-11 stack drainage from the
241-A-431 Bldg. (overflow}.
Low-salt, neutral/basic.

Description of Facility

French drain, 4 ft diameter,

Radionuclide Content (calculated from discharge data)

Total Beta: <} Ci

Ref. 5.14




RHO-LD-673

‘ CONTAMINATED LIQUID DISPOSAL SITES . SE
.
'1
i Name/Type of Facility Past Designation Number
Crib | 216-A=21 Crib 216-A=21

Service Dates Status

, Location 200 fast, S.E. Quadrant

200 East Area, 500 f¢ south of 202-A Bldg. 10/57-6/65 Inactive
750 7t west of Canton Ave,

TTte Coordinates (Approximate} | Reference Orawings | Elevations
- Ground 711 ft
N-39300, W-43160 H:g:g;g;g Water Table 403 ft (1973)
R Site Denth 19 %

Source and Dascription of Wastas

7.78 x 107 liters. From 10/57 to 6/58, received sump waste from 293-A Bldg.
From 12/58 to 6/65, received 293-A sump waste, Purex Laboratory call drainage
L and 291.A.1 stack drainage. Typically low-salt neutral-basic; waste could
e have besn acidic at times. _

Description of Facility

Gravel structure, 80 ft x 16 ft bottom surface area.
Deactivated when the effluent flow rate exceeded the infiltration capacity, by
blanking the effiuent line tg the crib.

Radionuclide Content (calculated from discharge data)

At Time As of
Radicnuclide of Discharge 6/30/78
Pu, g 150 £50.9
Beta Ci 2800 225.¢
sacr .. is L1054
1°5Ru c1 200 6.80 x 1072
137cs Ci 150 104,90
§0cq, "¢ 10 l.27
U, kg 195 195.0

Ref. 5.15



o RHO-C0-673

CONTAMINATED LIQUID DISPQSAL SITES I. SE
Name/Type of Facility ‘ Past Desfgnation Number
Crib (French Drain) 216-A-22 French Drain 216-A-22
e Service Datas Status
Location 200 East, S.E. Quadrant
~A400 ft North of the Center of the 202-A 81dg.| 3/56-12/58 Inactive
Near 216§-A-28
Si1ta8 Loordinatas (Approximate) | Refarence Drawings | Elevatiens
N-40352, W-48560 H-2-54812 Ground 738 ft
_ - H-2-54818 Water Table 404 ft
Theezr T H-2-37617 .-, Sita Deoth 16 ft
TPrrT———Ts = .

Source and Qescription of Waste

Volume unknown. Sump waste from the 203-A Bldg. and heati‘ng coil condensata
from the P.1 through P-4 UMM tanks. Low-salt, neytral/basic.

Description of Facility

French drain, rock filled, 6-ft, diameter.

Radionucliide Content (calculatad from discharge data)

Total Beta: <] Ci

Ref. 5.16



RHO-CD673

CONTAMINATED LIQUID QISPQSAL SITES [. SE
L
Name/Type of Facility Past Designation Number
French Drain Same 216-A-23A
Servica Dates Status

Location 200 East, S.E. Quadrant-within the
confines of the 241-A Tank Farm §/57.3/69 Thactive

[Site caordinates (Approximata) | Reference Orawings | Elevations

, H-2-55343 Ground 686 ft
C T N-8TT, W-47463 He2+56521 Water Table 404 ft (1973)
H-2-56399 Site Depth  Not Known

L
-

PR YR

Source and Description of Waste

Volume unknown. [(eentrainer tank condensate and back flysh from the
241-4-431 Bldg. Loww-salt, neutral/basic.

Description of Facility

French drain, 42-in. diameter.

Radionuclide Content (calculated from discharge data)

Total Beta: <50 Ci

Ref. 5.17




) : RHO-CD-677

CONTAMINATED LIQUID DISPQOSAL SITES 1. SE
|
Name/Type of Facility Past Designation Number
} French Orain Same 216-4-238
) Location <200 East, S.E. Quadrant-within the Jervice Dates status
——— confines of the 241-A Tank Farm.
) ) ; _ - 9/57-.3/63 [nactive
Tte Laordinatas (Approximate) | Reference Orawings | Elevations
N«41171, W-47473 H-2-55%43 Ground 686 ft
ﬁ-Z-gSBZ] Watar Table 404 £t (1973)
I } -
5 | 2089 . | strevestn A
T Source and Description of Wasta B '

Volume unknown, Oeentrainer tank condensata and the back flush from the
241-A-431 8ldg. (overflow). Low-salt, neytral/basic.

Dascription of Facgility

French drain, 42-in. diamter.

— 1

- - {Radionuclide Content {calculated from discharge data)

Total Beta: <5 Cf

Ref. 5.18




RHO-CD-673

CONTAMINATED LIQUID OISPOSAL_SITES [. s&
Name/Type of Facility rast Desigration anﬁ;;
French Orain 216-A-25 Crib 216-A-25A
216-A-26 French Drain
Location 200 East, S.E. Quadrant service Dates 3tatus
~100 ft south of the canter of the 291-A 3/59-7/65 Inactive

81dg. i

31te Coardinates (Approximate) | Reference Orawings | Elevations

N-3955Q, W-48208 He243325% Ground ) 708 ft
H-2-55036 Water Table 403 ft
Site Denth NA

Source and Description of Wasta

Volume unknown. Floor drainage from the 291-A fan house., Llow-salt,
neutral/basic.

Oescription of Facility

French drain, 3-ft. diameter.

Radicnuclide Contant (calculated from discharye daca)
Total Seta: <1 Cf

History: Remgved the 216-A-26A French Qrain encasement in July, 1965.
Reconnected the effiuent pipeline to the new 216-A-28B French
Orain encasement’

Ref. 5.19



RHO-CD-573

CONTAMINATED LIQUID DISPOSAL SITES [. sE

Name/Type of Facility Fist Designation

Numbar

216-A-26 Franch Orain
French Orain 216-A-26A French Drain 216-A-268

Location 200 East, S.E.Quadrant | Jervice Dates Status

115 £t south of the center of the 202-A Bldg| 7/65 to present Inactive
15 #¢t south of 216-A-26A French Drain.

Tte Loordinatas (Approximate) | Reference Orawings | Elevations
£y ' 435535+ WeddRBs- H-2-55036 Ground 708 ft
‘ai':,i N E SRR LR W= ._..,7“‘-‘:“ ) Water Table 403 ft
= Fasdae o 2732 | Site Deoth Not Known
. —_“=l_‘: ‘1; = ————————

Source and Description of Waste

Volume unknown. Floor drafnage from the 291-A4 fan house.
- Low=salt, neutral/basic.

Description of Facility
French drain, 4 ft. diameter.

Radionuciide Content (calculated from discharge data)

Total Beta: «<I (i

Ref. 5.20



RHQ-CD-673

CONTAMINATED LIQUID DISPOSAL SITES [. SE
- Name/Type of Fagility Fast Designation Humber
Cribd - 216-A=27
Location 200 East, S.E. Quadrant. 3ervice Dates Status
~700 ft. south of 202-A Bldg. 6/685-7/70 Inactive
~H300 ft wast of Canton Ave.
site Coorainatas (Approximate) | Reference Orawings | Elavations
N-39100, W-43118 to H=2-57508 Ground ne ft
Lo N-39100, W-48318 H=2-57509 Watar Table 402 ft
= Site Desth Mot knows
e Source and Oescription of Waste ¢

2.3 x 107 liters. Sump waste from 293-A Bidg., the laboratory cell drainage
from the 202-A Bldg. and the 291-A-1 stack drainage. Low-salt, neutral/basic.

Description of Facility

Sand filled crib, 200 x 10 ft bottom dimensions,

Radionuclide Cantent (calculated from discharge data)

At Time As of
Radionuclida of Discharge 6/30/78
Pu, g g7 56.%
Beta, Ci 2.7 x 103 < 156.0
30sp, Ci 41 332
196Qy, Ci 63 .43 ¢ 0™
137¢s, Cf 53 42,3
§3¢g, Ci <2.7 < JEo-
U, kg 68 168.3

| Ref. 5.21



, RHO-CD-5673
CONTAMINATED LIQUID OISPOSAL SITES I. SE

i
Name/Type of Facility Fist Designation Number

; Crib ‘ , 216-A-28 French Drain 216-A=28
Location 200 East, S.E. Quadrant service Dates Status

S00 ft. North of 202-A, 1250 ft. West of 12/58-11/67 Inactive
Canton Avenue,

“I7te Loordinates (Approximate) | Referenca Drawings | Elevations

s k. H-40362, W-43595 He2-57617 Ground 630 ft
Watar Table 405 ft (1967)
Site Depth 11 ft

Source and Description of Wasta

sy
-
ot

i i.ﬂfu 3 ! ; ko I-:l;!

T

3 x 10% liters. Waste from 203-A enclosure sumps and heating coil condensata
from P-1 through P-4 UNH tanks. Low-salt, neutral/basic.

X

al

Jescriotion of Fagility .

One crib, rock structure, 10 ft diameter bottom surface. [Deactivation: The
effluent pipeline to the crib was blockad north of tha 203-A UNH Tank enclosurs
when the effluent flow rate exceeded the fnfiltraticn capacity.

Radionucliide Content {calculated from discharge data)

At Time As of
S - N Radionuclide ¢f Discharge §/30/72
Pu, g Necne Yone
Beta, Ci k) <  3.12x 1072
Y0sp, Cf None Hone
loégy, Ci None Sone
137¢s, Cf None ' Jone
§0Co, Ci None Yone
U, kg 632 632.0

Ref. 5.22



RHO-CD=673

o CONTAMINATED LIQUID OISPOSAL SITES : 1. SE
Name/Typa of Facility fast Designation Humber
Crib. 216-A-32 Crib 216-4-31
- Service Datas Status
Location 200 East, S.E. Quadrant- = ﬂ;?}- o P11
~500 ft south of the canter of the 202-A Bldg. 7/64-11/66 Inactive
! .
Site Loordinatas (Approximate) | Reference Orawings | Elevations
- N-39370, W-48290 H-2-57934 Ground 704 ft
e water Table 404 ££{1973)
ey i31te Denth Not known
= Source and Description of Waste
ot
Zgi 1.0 x 10* liters. (Qrganic waste) from the 202-A 81dg. Low-salt, neutral/basic.

Qescription of Facility

Gravel filled crib, 70 ft by 10 ft.
Deactivation: "L" c¢ell nozzles to the 241.A-151 Diversion base which routed

the effluent to the ¢rib have been blanked.
Radionuciide Contant (calculated from discharge data)

At time As of
Radfonuclide of Discharge 6/30/78
Pu, g . 9.0 9.9
Beta, Cf 2.0 x 108 < 2k§.0
3050 Ci 2.0 1.42
106Qu, Cf 9.5 x 10% §.10
137cs, ¢ 150 109.2
600, Ci 0.10 1.58 x 1972
U, kg 21 20.5

Ref. 5.23




RMQ-LD-673

CONTAMINATED LIQUID DISPOSAL SITES I. SE

Name/Type of Facility )rgs: Designation Number
Crib ! ‘ 216-A-32

Location 200 East, S.E. Quadrant Jervice Dates status

200 East Area. Approximately 300 ft. north- )
east of 202-A and approximately 700 ft west 1/59- [nactiye
of Canton Avenue.

Site Loordinates (Approximate) | Refarence Orawings | tElavations
H=2-35900 Ground 897 ft

N-40148, N-47811 to H-2-55901
SN N-40212, W-47782 H-2-56000 Water Table 404 ft(1973)
s H~2-57110 Site Depth ;%,ﬁft

Source and Desc¢ription aof Waste

Volume unknown., East crane maintenance facility floor, sink and shower
drainage from 202-A.

Jescription of Facility

Crib, gravel-filled, 70 ft x & ft.
7048 L g FT

Radignuclide Contenﬁ {caleylatag from discharge dacta)

<] Cf Beta

Ref. 5.24



RHO-C0-673

CONTAMIMATED LIQUID DiSPOSAL SITES . [. st
Name/Type of Facility ]Fast Qasignation Number
French Jrain i 216-A-33 Dry Well 216.4-33
Location 200 East, 5.E. Quadrant |5e"”°e Dates status
300 £t south of 202-A, ~1100 ft West of ' 11/36-7/64 Inactive
Canton Avenue. HNear the S.W. corner of
291-A Bldg. !
site Coordinatas (Approximate) | Reference Orawings ' Elevations
- N-39617, W=-48310 K=-2.55036 | Ground 716 £+

. Water Table 402 ft
g ‘ Site Denth Mot known

e Source and Desgription of Waste

et

il ‘ Volume uynknown. Bearing coclant from the 291.A-] stack electric exhaust

fans.

Description of Facility
French drain, 6-ft diameter. -

Radignuclide Contant (calculated from discharge qata)

Total Beta: <] €i

Ref. 5.25



RHO-L04473
- CONTAMINATED LiQUID DISPOSAL SITES I. SE

- _

' Name/Type of Facility Fagt Designation Number
. French Orain | 216-A-35 Ory Well | 216-3-35
I Servige Datas Status

" Location 200 East, S.E. Quadrant.

200 East Area, West End of 202-A Bldg. 12/63-1/66 Inagtive
Near 216-A-13 . ) |

q7te coorainatas (Approximata) | Referencs Qrawings Elevations

N-39800, W-49003 H-2-55076 Ground 708 ft
Watar Table 403 ft
Sita Depth NA

Source and Description.gf Waste

Volume unknown. Seal cooling water from the air sampler vacuum pumps in the
202-A Bldg. Low-salt, neutral/basic.

Cascription of Facilily

French drain, 6-ft diameter.

Radionuclide Content {calculated from <ischarqe daca)

Total Beta: <l Ci

Ref. 5.26



RHO-CD-673

CONTAMINATED LIQUID DISPOSAL SITES I. SE
' Name/Type of Facility , Fist Designation Nuiber
| - | erib | ' | 216-A-36 Crib 216-A-36A
L Location 200 East, S.E. Quadrant Service Datas Status
750 ft. south of 202.A Bldg. 1150 ft West | 9/65-3/66 lnactive

of Canton Ave. :

Tte Loordinatas L(Apgproximata) | Reference Orawings | Elavaticns
N-39000, ¥-43525 to He2-59805 Ground 710 1t
2 N-39105, W-48525 H-2-59129 Water Table 403 f£(1373)
Egg ) Site Depth 25 ft
ot Source and Jescription of Waste

1.07 x 106 1iters of ammonia scrubber waste from Purex. Low-salt, neutral/basic

Description of Facility

_Gravel structure, 100 ft x 11 ft bottom area. [Deactivated because of a large
discharge of fission products. Concrete dam installed between 216-A-36A and
216-A-368. Pipeline to 216-A-36 extended into 216-A-36B.

Radionuclide Content (calculated from discharge data)

) : At Time As of
: Radignyclide of Discharge 6/30/78
g
Pu, g 80 -
Befa, Ci 1.5 x 10 < 5200
905, G 1.8 x 103 1320.3
106gy  Ci 3x 13 5..5
137¢s, Ci 1.5 x 103 1r20,:
§0¢q, Ci 10 i.me
45 45,2

U, kg 1

Ref. 5.27




RHO-CD-673

CONTAMINATED LIQUID DISPGSAL SITES I. S8
Name/Type of Facgility [ fast Designatian Humber
1 . -
Crib | 216-A-36 Crib 216-A-368
|
Location 200 East, S.E. Quadrant Service Dates Status
~1200 ft south of the 202-A 81dg. 3/66-1972 | tnactive
]
Tte Loordinatas . (Approximata) | Refarence Drawings | tlavations
N-38500, W-48525 tg He2-59129 Ground ng ft
N-39000, W-48525 H-2-59805 Watar Table 403 ft
Site Depth NA

Source and Jescription of Waste

neutral/basic.

9.4 x 107 litars. Ammonia scrubber waste from the 202-A Bldg. Low-salt,

Cescription of Facility

Radfonuclide

Py, g
- Omdeen ~e
- oE€wa, Wl

20Sp, Cf
lo6py, ci
137¢s, Ci
50Co, Ci
zaaUJ kg
233U' g

Ref.

Radionuclide Content (calculated from discharge data)

At Time

of Discharge

<180
4.8 x 10
850

6.5 x 108
<560

<51

120

5.28

Graval-filled crib, 300 ft x 11 ft. bottom dimensions. (See 218A-38A)

As of
8/30/ 73

17T
< 2093,
w53,
L8,
L83,
< i

— .

2%,

s 3 Lrahvar 4y L)



RHQ-CD -673

CONTAMINATED LIQUID DISPOSAL SITES [. SE
Name/Type of Facility Fast Dasignatien Number
Crib l 216-4-38 216-A-38
— Service Datss Status

Location 200 East, S.E. Quadrant

600 ft Southwest of 202-A Bldg., ~1500 ft Never used , Inactive
north of Ist St.

Tte Coorainates (Approximata) | Referanca Orawings ' Elavations

N-38971, W-49352 to H-2-52875 Ground
N-39471, W-49352 watar Table

| Site Deoth

Source and Descriotion of Waste

Never usad.

Jescription of Facility
Crushed stone-filled, 520 ft x 15 ft bottom dimensions.

Never used.
Radicnuclide Contant {calculated from discharge data)

Ref. 5.29




RHO-(D =673

CONTAMINATED LIQUID DISPOSAL SITES I. SE

Name/Type of Facility Fast Designation Nurber

Crib 216-A-40 Crib | 216-4-39
Location 200 east, S.E. Quadrant | Service Dates dtatus

Directly north of 241-AX Tank Farm along 6/68 Inactive

Canton Ave,
31t Loordinatas (Approximate) | Reference Orawings | Elevations

N-41860, W-474389 to Ground §75 ft

A A o H-2-33295 Water Table 404 ft

N-41930, W-47399 Site Depth £ et

Squrce and Description of Waste

20 liters. Floor drainage from the 241-AX-801.3 Bldg. Low-salt, neutral/basic.

Qescription of Facility

Crib and two trenches filled with gravel and backf111ed 90 ft x 2 ft bottom
dimensions.

Radionuclide Content (calculated from discharje daza)

At Time As of
Radionuclide of Discharge 6/30/78
Seta, Ci 50 36.4
137¢s, Ci 25 1.0

Historx:

ating in the 241-AX-801-8 Building.

(See Attachment)

Ref. 5.30




RHQ-CD-671

216-4-39 continued

Histog:

A Procass operator, Maintanance instrument man, and a Radiation Monitor
were changing out a valve on the 103AX tank recirculator line when highly
radicactive wasta liquid pressureized in the line and flowad out onto the
floor of the instrument building., ODose ratas from the spill were greatsr
-than 5 R/hr at a distanca of 10 feet from the spiil.

A trench approximataily J feet deep was dug from the door of the 801 Building

to the brow of the north hill, then over the hill to the flat ground belcw

where it was extended eastward approximately 90 feet. A hole was cut through
- the back side of the 801 building and a fire hose was insertad to wash the
contamination intoc the trench, The first trench was covered with sofl and a
second trench, paralleling the first, was dug to recsive a second washing.
This trench was also covered. Dose rate residue radiation remains fn the
floor of the building and in the 2 trenches of 215-4-39.

Ref. 5.31



RHO-CD-673

-t CONTAMINATED LIQUID QISPOSAL SITES I. SE
Name/Type of Facility Fist Designatian Number
Trench 216-A-39 Ditch 216-A-40
. 216-A-40 Diteh
Location 200 East, S.E. Quadrant Service Dates Status
500 ft West of 241-AX Tank Farm, 500 ft | 1/68-present {nactive
South of 7th Ave.
Site Coordinates (Approximaca) | Refersnce Orawings | Elevations
N-41519, 4-48209 to h-i-ea Ground 583 fe
- Site Dggth Not known

Source and Jescription of Waste

9.5 x 105 liters. Oiverted cooling water and steam condensats from the 244AR
Vault. This is a rubber bag type divertar trench for the recovery of radio-

active cooling water that might become contaminated from equipment failures.

Oescription of Facility
Tl e Sl il

Open trench, 400 ft x zolft. —_— e -y i~

-

Radionuclide Content (calculated from discharge data)

Unknown.

Ref. 5.32




‘ RMO-C0-573
CONTAMINATED LIQUID OISPOSAL SITES

[. SE
o
’ Name/Typa of Facility Fast Designation Humbar
Crib - 216-A-41
Location 200 East, S.E. Quadrant 3ervice Cates Status
Approximately 600 ft west of 241-AX Tank 1/68- 1974 Out of service
Farm and approximately 600 ft south of 7th
Avenue,
site (gorginates (Approximata) | Reference Crawings | Elevations
N-41420, W-48082 H-2-61975 Ground 683 ft
e Watar Table 405 f£(1973)
Site Depth 6 ft
Source and Description of Waste

Volume unknown. 296-A-13 Stack Drainage. Potentially slightly acidic.

Jescription of Facility

Crib, gravel.filled, 10 ft x 10 ft bottom surfaca.

Radionuciide Content (calculatad from discharge daza)
<Ci Beta
History

The stack drainage piping from the 256-A-13 stack to the 216-A-47 Crib was

removed in 1974, The stack drainage was then rerocuted to the Veseeiswe sea.
pot system of the 244AR Buflding. 2z 2 }L.L&—,-.,u..

AA’A//“'

Ref. 5.33



RHO-CD-573

CONTAMIHATECRERVTS I1350SAL SITES [, sE

Name/Type of Facility ' Zzei: Designation I::umber:
i i
Crib . 2Ut5=C Crib ! 216-C-1
! i
Location 200 East, S.E. Quadrant iService Dates Status
- =
250 £t South of 2704-C 81dg. | S Inactive
450 ft South of 7th Street /53 - '
(within the Hot Semfworks com ex.) | =~ !
Site Coordinates (Approximats) |Refersice Sruwings | Elavations
He2-4137 Ground 6§89 ft
N-42069, W-50235 He2-2523 Water Table 405 ft (1973)
I Sita Depth 13 ft

Source and Description of Waste

2.34 x 107 litars. High-salt wasts ¢old =—un waste and process condensate
from 201- (semi-works). Highesa': neut—=zi/basic.

Description of Facility
Une crib, 23 ft x ¥ ft bottom surfs:2, conwc-eta stryctyre.

Radionuclide Content (calculated froo dische-3ze daza)

AT Time
Radionyclide aof Z-ischarge
|

Pu, g 8

Beta, Ci 1.7 x g%
2gp, Ci =30
106y, Ci «20
137¢s, CF <0.10
60Cq, Ci <Q.10

U, kg 330

Ref. 5.34




The 218-C-1, C-3, C-4, and C-5 Crib complex along the south fence line
of the "Hot Semiworks", 200 €ast Area, was decontaminated, and the ground
surface stabilized against wind erosion and plant root invasion.

The work-done was as follows:

9 Bladed off four inches of the ground surface and depositad
spofl_in the cavity above 216-C-1 Crib.

o Covered the ground with a four-inch sand pad.
o Applied ureabor herbicide at the rata of 500 Ibs./acre.

] Installed 10 mil plastic sheeting over entire surface.

if;. NOTE: The plastic sheet was doubled over the area around
ey _ the Tank #771 riser.

{Ks 0 tnftalled 12-inch pad of sand over the plastic,

s o The surface stabilized with four inches of pit run gravel.
R

Ref. 5.35



RHQ=(D-673

CONTAMINATED LIQUTD DISPOSAL SITES 1. SE
Name/Type of. Facility [_?ast Designation Number
f
. | &91-C Ory Well 216-C-2
Ory weli. | 216-C-2 Dry Well
Location- 200 East, S.E. Quadrant Service Dates status
Approx. 100 ft southeast of the 291-C Stack. | 1/53- " | Active
(within the Hot Semi.works complex) ‘
Site Cogrdinates Raefersnce Drawings | Elevations
N-42300, W-30000 H-2-4033 Ground 681 ft
H-2-32523 Water Table 402 f£(1973)
b Sits Depth 40 ft
‘fi Source and Qescription of Waste
f.?u’;f Volume unknown. 291-C stack drainage and the seal water drainage from the

stack ventilation filters. Low-salt, neutral/basic.

Description of Facility

Reverse well, 12-in. diameter.

Radionuclide Content (calculated from discharge data)

<] Ci Beta

Ref. 5.36




RHO-CD-573

CONTAMINATED LIQUID DISPOSAL SITES I. SE
Hame/Type of Facility [ Past designation Number-
|
crib ; 201-C Leaching Pit 216--3
Service Dates Status

Location 200 East. S.E. Quadrant

400 ft south of 7th Street, 375 ft S.S.E.
of 2704-C Bldg. (within the Hot semi-works:

1/53=3/54 Inactive

complex).
Site Coordinates (Approximate) Rafarence Drawings | Elevations
around 689 f+
e N-42055, W-50390 H-2-4034 arou
e H-2.32523 Water Table 405 ft (1973)
e Sita Depth -10 ft

s::w.:r Source and Description of Wasta

5 x 105 liters. Acid waste from 201.C, 215-C, 271-C.

Descriotion of Facility _
One crib, gravel pit structure, 50 ft x 10 ft bottom surface.
Deactivation: Pipeline blanked when the crib raached its specific
ratention capacity.

Radicnuclide Content (calculatad from discharge data)

At Time
Radionuclide of Discharge
Pu, g 1
8eta, Ci 200
30§y, Ci 20
la6py, Ci 10
137¢s, Cf <0.10
80Cs, Ci <0.10
U, kg 45
’-530, g none

Ref. 5.37




!

The 213-C-1, C-3, C-4, and C-5 Crib complex algng the south fance line
of the "Hot Sertiworks”, 2L0 East Area, was decontaminatad, and thz ground
surface stabilizad against wind erosion and plant root invasion,

The work done was as foliows:

e 81aded off four inches of the grcund surface and deposited
spoil in the cavity above 216-C-1 Crib.

0 Coversd the ground with a four-inch sand pad.

) Apnliad ureabor herbicide at the rate of 500 1bs./acre.

90 Installed 10 mil plastic sheeting over entire surfaca.
HOTE: The plastic sheel was doubled gver the area around
the Tank #71 riser.

0 Installad 12-inch pad oFf sand aver tha plastic.

Tha eyrface stabilized with four inches of oit run gravel.

(e

Ref. 5.38



RHO-CD-673

CONTAMINATED LIQUTD DISPOSAL SITES I. SE
Name/Type of Facility ; *ast Designation Number
Crib | 216-C-4
|
Location 200 East, S. E. Quadrant Service Dates Szatus
375 ft south of 7th Street, 375 ft S.E. of | 7/55-5/65 [nactive
2704 Bldg. (within the Hot Semiworks Camplexr.

Site Coordinatas {Approximate) |Refersnce Orawings | Elevatians

| H-2-4010 Ground 689 ft
N-42060, W-50430 He2-4425 Water Table 405 #£(1973)
H-2-32523 Site Depth 16 £+

Source and Description of Waste

1.7 2 105 litars. Contaminated arganic waste from 276-C. Low-salt,
neutral basic, ~

Qescription of Facility

One crib, 20 ft x 10 ft bottom surface, gravel structure. \
Deactivation: Piping to the crib in 276-C was valved out when the
spacific ratentign capacity was reached,

Radionuclide Content (calculated from discharge data)

At Time
Radionuclide of Discharge
Py, 9 1
Bata, Ci 120
90sp, €1 23
lo6gy, Ci 15
137¢s, Ci <0.10
§0Co, Ci <0.10
U, kg 3.4
‘53U. g none

Ref. 5.39




The 218-C-1, C-3, C-4, and C-5 Crib complex along the south fence line

of the "Hot Semiworks", 200 East Ares, was decontaminated, ant tve ground
surface stabilized against wind erosion and plant root invasion.

The work done was as follaws:

0 8laded off four inches of the ground surface and deposited
spoil in the cavity abgve 216-(C-1 Crib.

1] Covered the ground with a four-inch sand pad.

0 Applied ureabor herbic¢ide at the rate of 500 1bs./acre.

o {nstalled 10 mil plastic sheeting over entire syrface.
MOTE: The plastic sheet was doubied gver the.area around
the Tank #71 riser.

0 [ngtalled 12-inch pad of sand over the plastic.

0 The surface stabitlized with four inches of 3it run ;ravel.

Ref. 5.40



- RHO-CD-673
CONTAMINATED LIQUTD DISPOSAL SITES 1. SE

Name,/Type of Facility | 2ast Designation | Humber
crib I 216-C-5 ; 216-C-5
|
Location 200 East, S.E. Quadrant llSer-vfce Da tes IStatus
450 ft south of 7th Strest, 375 ft S.S.W. of | 3/55-6/53 | Imactive
the 2704-C Bldg. (within the Hot Semiwcrks I '
complex). | :
Site Coordinates (Approximata)lReference Orawings | Elevations
H-2-4010 Ground 849 ft
1-42030, W-50360 HaZ w4425 Water Table 405 ft(1973)
He2-32523 [Site Jepth 16 ft

Sayrce and Dascription of Waste

3.79 x 10% Titars. Highesalt, cold run waste from 201-C {semi-works).

Description of Facility

One crib, ground structure, 10 ft x 1
..} ..tn cr1nuvelved—eut when—uﬁrsﬁec‘ ie

ft bottom surface. OQeactivation: Piping
tE

0
retention capacity was reached.

Radionuclide Contant (calculated from discharge data)

At Time
Radionuclide of Discharge
Pu, g 1
Beta ci 94
9°Sr Ci 10
1°5Ru Ct 5
137c= ci <0.10
80¢q, Ci <Q0.10
| v, kg 54

Ref., 5.41



The 218-C-1, C-3, C-4, and C-5 Crib complex along the south fence line
of the "Hot Semiworks", 200 East Area, was decontaminated, and the ground
surtace stabilized against wind erosion and psiant root invasion.

The work done was as “ollows:

0 8laded off four inches of the ground surface and depnsited
spoil in the cavity above 216-C-1 Crib.

0 Covered the ground with a four-inch sand fad.

0 Applied ureabor herbicide at the rata of 500 1bs.’/acrs.

c Installed 10 mil plastic sheeting over entire surface.
MOTE: The plastic sheet was doubled over the area around
the Tank 471 riser.

o Installed 12-inch pad of sand over the plastic.

0 The surface stapilized with foyr inches of 2i% run gravel.

Ref. 5.42



RHQ-CD-673

CONTAMINATED LIQUTD DISPOSAL SITES I. SE
. i m e
Hame/Type of Facility | Past Designation Number
Crib { 231-CX Crib 216-C-5
Location 200 East, S.E. Quadrant JService Dates Status
450 ft south of 7th Street, 325 ft south of thea 9/55.9/64 Inactive
— - s o 9TeLStack (within the Hot Semiworks Comp]ex)1
Site Coordinates (Approximata) (Reference Orawings | Elevations
Ground 689 1t
H=42015, W-5Q066 H-2-4425 Water Table 405 f£(1973)
H-2-35523 Sits Depth 16 ft

Source and Qescription of Wasta

5.3 x 105 1itars., Procass condensate from 201-C; 241-CX vault floor drainage.
Acidic.
Aeldic.

Description of Facility

One crib, gravel structure, 20 ft x 20 ft bottom surface.

Radionuclide Lontent (calculated from discharge data)

. At Time
Radionuclide of Oischarge
Pu, ¢ <0.10
geta, Ci 2 x 108
305p, Ci 65
106Ry  Ci 25
137¢5 . Ci <0.10
§0Ca, Ci <0.1Q
U, kg <Q,08

Ref. 5.43



RHQ-CD-673

INDEX - VOLUME I 200 EAST AREA
Northwest Quadrant

218-£-2 Burial Ground
218-£-2A Burial Ground
218-g-4 Burial Ground
218-g-5 Burial Ground
218-E-5A Burial Ground

216-B-12 Crib I.
I.
1.
I.
I.
218-£-9 Storage Site I.
I.
I.
I.
I.
I.

216-8-35 Trench (covered)
216-8-36 Trench (covered)
216-8-37 Trench (coversd)
216-8-38 Trench (coversd)
216-8-39 Trench (covered)
216-8-40 Trench (coverad)

*

ZEEEEEE

sfE£EEEEE

218-E-10 Burial Ground NW

I.
I.
I.
I
I
I
I.
215-8-41 Trench (covered) I. NW UN-216-E-2 Unplanned Release NW
216-8-42 Trench {covered) I. NW UN-216-E-8 Unplanned Release AW
216-8-43 Crib [. NW UN-216«E-8 Unplanned Release NW
216-8B-44 Crib 1. NW UN-216-E-13 Unplanned Release NW
216-8-45 Crib I. NW
216-8-46 Cridb [. NW
216-8=47 Crib I. NW
216-8-48 Crib I. NW
216-8-49 Crib 1. NW
216-8-50 Crib I. NW
216-8-55 Crib I. NW
216-8=57 Crib [. NW
216-8-60 Crib [. NW
216-8-81 Crib I. NW
216-8-62 Crib I. MW

pef. 5.44
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RHO=CD-567 3
CONTAMINATED LIQUID DISPQSAL SITES 1.

Name/Type of Facility nast Designation Number
Crib | 218<ER-1,2,and 3 Cribs| 216-8-12
l 216-ER Crib
Location 200 fast, N.W. Quadrant Service Dates tatus
1000 ft Nortmwest of 221-8 LAt A Ueactivated

!

Site Coordinates (Approximate)|Reference Orawings | Elevations

H-2-43027 Ground 697 £t
N-42972, W-55000 to :-g-ﬁggg Watar Table 404 ft{1971)
N-43133, W-35000 -

H-2-43046 $K-2-19674 S1te Deoth 30 7t

Source and Description of Waste  _ ..

e -
. =

5.2 x 108 1itars. Procass condensata from Evaporators in 221-U and 224-U 81dgs.
11732 to 12/57. Construction waste, 5/67 to 11/67. 221-8 Process condesate,
11/67 to 11773, (neutralized with Timestone). Low-salt, neutral/basic.

Qescription of Facility

Wooden structurs. BSottom surface area 160 ft x 50 ft. ' Thrae cribs 16 ft squars
in gravel bed. Crib collapsed (sees RL Occurrence Report 73-32}. Following
discovery of crib collapse, immediate action was taken to deactivate ¢rib and
backfill area to grade.

Radionuclide Contant (calculatad from discharge data)

At Time As 97
Radionuclide of Discharge 8/30/7¢
2u,q 370 iTLL2
Beta, C! 1.1 x 19% <208¢.2
208p, Ci <150 < 127.0
loégy Ci 310 3.272
137¢s, Ci 1.2 x 103 $49.7
§0Co, Ci <1.7 < 0.823
U, kg 2.1 x 10 20,300.2

(See next paga)

Ref. 5.45
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Atlantic Richfield Hantford Company . F
RHO-CD-673

N

Date: January 22, 1974
To: A. J. Low

J"\ —
From: R. E. Praston .73 o ‘iw.ow-s

Subject: 216-8-12 CRIB DEACTIVATION AND TRANSFER QF
RESPONSIBILITY

Refersnces: 1. Atomic Ene Commission Manual - RL
Appendix 0810-1, July 13, 19687, "Radio-
active Waste Disposal Guides - Part 1,"
"Ground Disposal - Terminating Sites"

2. HWS=1000, "Hanford Architectural and Civil
Standards,” AC-3-20 {June 20, 1960),°
AC-5-2 (Qctober 19, 1959}, and AC-5-4Q

3. ARH-220 (unclassifiad), September 15, 1§39,
“Radfation Protaction Standards and '
Controls Standard 1," Personnel Protaction
Operation

4. Atlantic Richfield Hanford Company Operating
Instruction 1.6.5.2, “Qutdoor Radiation Zones"

The pertinent AEC Manual Chapters, Atlantic Richfield
Hanfard Company OPG's and Radiation Protection Standards
have been reviewed on the layaway of retired radicactive
disposal sites. In this lettar the steps are shown for
the layaway of B«12 crib, the 1ist should be used for an
order of parformance schedule. Stap 2 is the only excape
tion, it must be performed before Stap 4, but may be
compieted before Stap 1.

1. The risers (vent and gauge wells) should be cut off
below the surface and the risers welded shut or
fTanges welded on and blanks bolitad in placa. This
work ¢an be pervormed as soon as tha liquid lavel as
measured in the gauge wail is at or below the 2§-foat
Tevel as experiencad in oparatian.

The test wells (3) are to be left as at prasant.

14 ~4090~030 (10 aqlt
afq &y dmiunany vMw

Ref. 5.53



Atlantic Richfield Hanford Company

RHQ-LD-673

A. J. Low
Page 2
January 22, 1974

The location of these risers and wells is shown on
H-2-43029. The gauge well and vent risers are the
outside risars in groups of three on each af the
three crib sections. The test wells are the center
riser in each group.

The inlaet l1ine has already been bianked off. This
was done an November 21, 1973. An FCN has been
prepared to show this on drawings H-2-34524 and
H-2-3452S.

The line to B-12 ¢rib should be cut and the line
capped with a plastic cap cemented on the pipe and
concrete poured around the end of the pipe. This
may be dona as soon as material is available.

The ground stabilization program should probably be
put off until April or May to allow for further
settling to avoid repetition of the ground stabili-
2ation effort.

The ground stabilization effort should cover an area

60 feet wide, centered on the 1ine running through

the tast weils, The area should extend 30 feet beyond

the outer test wells., This area will be 60 feat -
wide and 181 feet long, or 10,360 square feet.

The area should be leveled and smoothed, all vegeta-
tion removed and any sharp items removed. Two to
three inches of sand should be spread gver the area.
After this, 10 mil plastic sheet should be laid out
and weightad down with s0il. A solid soil sterilant
such as boric agid-type like Ureabor should be
sprinkled evenly on top of the plastic. Ureabor can
be ordered through Farmar's Exchange in Kannewick.
They do net carr it in stock. The area over the
plastic should be covered with 18 inches of sand
fres from any large rocks. OQnce the sand is laid
and laveled, the arsa should ba covered with two-
inch minus gravel to a depth of four to six inches.

When the soil stabilization is complete, the cris snould

be marked off with six. monuments built according ta m-
Hanford Standard AC-5-4Q. The monuments should be -
placed at coordinatas: NE2964XW35030, N42964XWS4670,

N430S6XW5497Q, N4305XWsS5Q20, M43144XH55030 and

N43144 0454970,

34 25804 ~331 110 aal}

ad oy cwmEieds TALE
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Atlantic Richfiald Manford Campany
RHO-CD-673

[ LT ]

A, J. Low
Page 3
January 22, 1974

The brass medallions for these posts can be cbtained
H through the Peterscn Pattern Works.

Once the posts are in place, Hargld Maxfield will
stamp the required numbers on the posts.

8. At this time, a radiation survey shauld be made of
_the area. The survey information should be recorded
on 80-6700-091.1 (7-71).

6. The normal radiation chain fenca with radiation signs
e ) on posts should be repaired to good condition if it
3 has been damaged during any of the above work,

7. The information required aon B80-6700-091.1 (7-71),"
"Qutdoor Radiatian Zone Deactivation and Transfer
of Respansibility,” should be filled qut and routad
to mailing list on form.

8. At this time, Technical Services will acgept custodian-
ship of the c¢rib.

v REP:B1

¢¢: JO Anderson
RB Bixler
DG -Harlaw
GL Hanson
Al Low
LM Knights
RP Knight .
JH Mathis
WO Schildknecht
A Smith
RM Smithers
File

4 = 0009 =331 (13 aad)
404 W MEWAdd Seem

Ref, §.55



RHQO-CD-673
) L CONTAMINATED LIQUTC DISPOSAL SITES [. Wi

A - Name/Typa of Facility 2ast Designation Numbar
215-51-; Grave

) Trench (covered) 216-8X.1 Trench 216-8-35
) 216-8-35 Trench

Location 200 East, N. W. Quadrant Service Dates Status
250 ft west of 241-8X Tank Farm, 25650 ft no 2/54-3/54 Inactive
of 8-Plant
’ 1
1
Site Coordinatas Refarence Drawings | Elevations
Ground 740 ft
N-4§273, W-53850 %o H-2-2431 Water Table 404 ft (1973)
N=45273, W-54102 SK-2.2408 Sita Depth 10 £t

Sourca and Description of Wasta

1.06 x 1068 Titers. First cycle supernatant waste from 221.8. High-salt,
neutral/basic.

Description of Facility

Trench, 252 ft x 10 ft bottom surface. Deactivation: Overground pipeline
removed trench backfilled.

Radionuclide Content (calculated from discharge data)

At Time As of
Radionuclide of Discha;ge £/30/78
Pu, g 1.2 1.2
Bata, Cf 1800 <T732.0
0sp, Ci 240 130.0
106y, Ci 230 ' 1.48 x 107°¢
137¢g, Ci 430 246.0
80Cy, Ci 0.030 1.27 x 1072
U, kg 17 5.7

Patential Hazards

Radioactive wead growth;
Burrowing animais

Ref. 5.56



RHO=LO 873

l K CONTAMINATED LIQUTD OISPOSAL SITES 1. NW
i Name/Type of Facility | Pagt Designation Number
241-8%-2 Grave
Trench (covered) 216-8X-2 Trench 216-8-36
216-8-36 Trench
Location 200 East, N. W. Quadrant Service Dates Status
_______ . 250 ft west of 241-8X Tank Farm, 2750 ft north| 3/54=4/54 [nactive
of B-Plant . ) i
Sita Coordinates lReference Drawings | Elevations
Ground 780 ft
N-45323, W-53850 to He2-2431 Water Table 404 ££{1973)
N-45323, W=54102 SK-2-2408 Sita Deoth 10 ¢

Source and Qescription of Waste

1.94 x 108 Titers. First cycle supernatant waste from 221.8, High-salt,
neutral/basic.

Description of Facilicty

Trench, 258-Ft x 10 ft bottom surface. QJeactivation: Overground pipeline
removed trench backfilled.

Radicnuclide Content (calculatad from discharge data)

At Time As of
Radionuclide of Discharge 6/310/78
Pu, g 0.80 0.3¢
‘ Beta, Ci - 3500 <1390.9
. 308k, Ci 430 269.0
Lo6Ry, Ci 470 3.0 ¢ L2”°
137Cs, Ci 770 alLs5.0
88Co, Ci 0.070 2.56 x 1273
U, kg 16 6.3

Potantial Hazards

Radinactive waed growth;
Burrowing animals

Ref. 5.57
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CONTAMINATED LIQUID DISPQSAL SITES . HW
Name/Type of Facility Past Designation Number
] 241-8X-3 Grave
Trench (covered) 216-8X-3 Trench 216-8-37
| 216-8-37 Trench '
Location 200 East, N. W. Quadrant Service Dates Status
250 ft west of 241-8X Tank Farm, 2850 ft nor 8/54-8/54 Inactive
of B-Plant
Site Coordinates IReference Orawings | Elavations
. Ground 663 ft -
N-45413, W-53850 to H=2-2431 Water Table 404 ££(1973)
N-45473, W-54102 §K-2-2408 Site Denth 10 £+

Soyrce and Description of Waste

4.32 x 105 liters. First cycle balfoms waste from the waste evaporator

“in 242-8, High-salt, neutral/basic.

Cascription of Facility

Trench, 252 ft x 10 ft bottom surface. Oeactivation: Overground pipeline

removed trench backfilled.

Radionuclide Content {calculated from discharge data)

. At Time Az of
Radionuclide of Discharge £/30/78
Pu, g 2.0 2.0
Beta, Ci 7000 <3440.Q
NWgp, Ci 18 8.87
106y, Ci 500 3.23 x 137¢
L37¢cs, Ci 3100 1780.9
§0Co, Ci 1.0 L,22 ¢ 32
U, kg 3.6 3.63

Potential Hazards

Radioactive weed growth:
Burrowing animals

Ref. 5.58
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CONTAMINATED LIQUID OISPOSAL SITES I. NW

Name/Type of Facility Past Oesignation Number

241-BX-4 Grave

Trench {covered) 216-8X-4 Trench 216-8-38

215-8.38 Trench
Location 200 East, N. W. Quadrant Service Dates Status
250 ft west of 241-8X Tank Farm, 2950 ft north 7/54-8/54 Inactive
aof B-Plant .
Site Coordinates Raference Drawings | Elevations

Ground 660 ft

N-45503, W-53850 to He2-243} Water Table 404 f£(1973)
N-45503, W-54102 SK-2-2408

Site Depth 10 ft

Source and Description of Waste

1.43 x 108 liters. First cycle supernatant waste from 221.8. High;sa1t,

neutral/basic.

Description af Facility

Trench, 252 ft x 10 ft bottom surface. Deactivation: Qverground pipeline

—removed-andtrench backfilied.

Radionuclide Content {calculated from discharge data)

Radfonuclide

Pu, g
Beta, Ci
208, , G
196y, Ci
132¢s | Ci
§0Ca, Ci
U, kg

Potential Hazards

Radioactive weed growth;
Surrowing animals

At Time As of
of Discharge 6/20/78
1.2 1.20
5800 <2610.0
1300 1030.9
560 3.62 x 157°%
510 292.9
<Q.06 < 2.53 x 2a0™3
42 -
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CONTAMINATED LIQUID DISPOSAL SITES

RMO-CD-673

I. NW

Name/Type of Facility Past Designation Number

241.8X-5 Grave

Trench (covered) 216-8%-5 Trench 216-8-39

216-8-39 Trench
Location 200 East, N. W. Quadrant Service Dates Status
250 ft west of 241-8X Tank Farm, 1050. ft north 12/53-11/54 Inactive
of B-Plant, East of 218-E-10 Indust. Burfal

Grounds .
Sita Coordinates Refarence Drawings | Elevations
Ground 630 Tt

N-45593, W-5385Q to Ha2-2431 Water Table 404 ££(1973)
N-32553, H354102 $K-2-2408 Site Depth 10 £t

Source and Description of Waste

1.47 x 10% liters. First cycle supernatant waste from 221.8. High-salt,

neytral/basic.

Description of Facility

Trench, 252 ft x 10 ft bottom surface. Oeactivation: Overgrouﬁd pfpeline

removed and trench backfilled,

Radionuclide Content (calculated from discharge data)

Radionuclide

Pu, g

B8ata, Ci
305p, Ci
IOGBU , Ci ¢
137¢g, Ci
§0Co, Ci

U, kg

Potentiaf Hazards

Radiocactive weed growth;

Burrowing animals

At Time As of
of D1scha:ge 6/30/78
1.5 .51
1100 <514,0Q
23 12.5
65 2.689 x 127%
450 255.0
«0.010 < 3.32x 137"
5.8 5.3¢
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CONTAMINATED LIQUTO DISPOSAL SITES I. Nw
Name/Type of Facility "ast Designation Number
2471.8X-6 Grave
Tranch (covered) 216-8X-6 Trench 216-8-40
216-8-40 Trench
Location 200 East, N. W. Quadrant Service Dates Status
250 £t west of 2471-8Y Tank Farm, 3150 ft no 4/54-7/54 Inactive
of 8-Plant. East of 218-E-10 Indust. Burial
Grounds
. |
Sita Coordinatas ]Reference Qrawings | Elevations
Ground 630 ft
N-45683, W-53850 to H=2-2431 Watsr Table 404 F£{1973)
> Ia] .

Sourca and Qescription of Waste

1.64 x 105 liters. First cycle supernatant waste from 227-8. High-salt,
neutral/basic.

Description of Facility.

Trench, 252 ft x 10 ft bottem surface. Deactivation: Overground pipeline
removed and tranch backfilled.

Radionuclide Content (calculated from discharge data);

At Time As of .
Radionuclide of Discharge 6/3¢/78
Pu, g 1.0 1.0
Bata, Ci 1800 <T30.0
305, , Ci 280 1%5.¢
08Ry, Ci 240 1.58 x 1975
137¢g, Ct 350 293.9
§0Co, Ci <0.020 < 3.5 x ™
u, kg 3s 35.9
Potential Hazards
Radioactive weed growth; - T

Burrowing animals -

Ref. 5.61




RHO-C0-673

CONTAMINATED LIQUID OISPOSAL SITES I. NW
Name/Type of Facilily Past Jesignation Humber
211-52-5 Grave
Trench {covered) 216+8%-7 Trench 216-8-41
2168-8-471 Trench
Location 200 East, N. W. Quadrant |Service Dates Status
250 ft west of 241-8Y Tank Farm, 3250 ft no 11/54=11/54 Inactive
of B-Plant. East of .
218-8-10 Industriai Burial Grounds l
|
Site Coordinates Raferance Jrawings | Elevations
Ground 650 ft
N-45573, W-53850 to H=2-2431 Water Table 404 £(1973)

Seurce and Dascription af Waste

1.44 x 106 liters, First cycle supernatant waste from 221.8. High-salt,

neutral/basic.

Description of Facility

Trench, 252 ft x 10 ft bottom surfacs.
removed and trench backfilled.

Deactivation: OQverground pipeline

Radjonuclide Content (calculated from discharge data)

Radionuclida

Pu, g
Beta, (i
305p, Ci
108qy, ¢t
137cg, Ci
§3Co, Ci
U, kg

Potential Hazards

Radfoactive weed growth;
Burrowing animals

At Time

As of

of Discharge §/30/78
0.30 9.30
2100 <10k0.9
47 25.1
130 8.7 x 2378
890 §.2.2
<0.010 < e.22x 1370
7.5 T.3

Raf. 5.62



RHO-CD-673

CONTAMINATED LIQUID DISPOSAL SITES I. NW
name/Type of Fagility Past Designatfon yumb;;
241 .BX<3 Grave
Treaoch (coversd) 21633 Trench 218aB-ic
216342 Trench
Location 200 East, N.W. Quadrant Service Dates status
TS0 £t west of 241-EX Tanic Farm, 2650 £t | '
north of B-Plact, East of 218-E-10 Iadus. | &/ 33-2/55 Inactive
trial Burial Grounds.

Site Coordinates Rafersnce Orawings | £levations
' Ground aTl 2%
N::5373. W—ﬁ:lSE Ha2-2431 Water Table LOob ge(l2=2)
W L
N=552T3, skkg SK-2-2408 Site Desth 10 7+

Source and Description of Wastse

1.50 x 108 liters. Scavenged vaste from wrangium recovery (TSP solvent
extractioa) process in 221-U. High-salc, neutral/basia.

Description of Facility

Trench, 252 £t x 10 % boztom surface, Deactivaszion: Overground pipeliza
removed and treach backfilled, .

Radionuclide Content (calculated from discharge data)

At Jime As of

Fadionuclide 3f Discharge 5/30/78

Pu, & 10 1¢.0

Beta, CL s800 <1360.0

g~ o1 1100 825.0

106y ¢t 1500 1.83 x 137
L7¢cs, ¢t 56 $8.3

80¢a, o4 10 0.482

U, X5 630 58¢.0

Botanzial Haczawds

Radicazzive weed growsh; -
ur=owing aaimals -

Ref. 5.63




RH0-LD-673

CONTAMINATED LIQUTD DISPOSAL SITES [
Name/Type of Facility 23st Designation Number
Crib 216-8Y-1 Cavern 216-3-43
216-8Y-1 Crib
Location 200 £ast, N. W. Quadrant Service Dates Status
200 £2 north of 241-8Y Tank Farm, 450 ft south | 11/54-11/54 Inactive
Site Coordinates(Approximate) |Referenca Drawings | £lsvations
Ground 623 ¢
N-46332, W-53355 H-2.2603 Watar Table 408 ft(1973)
H-2-2605 Site Depth 14 £t

Source and Description of Waste

2.1 x 108 liters.
extraction) process in 221-U.

High-salt, neuytral/basic.

Scavenged waste from uranium recovery (TBP solvent

Description of Facility

Crib, 30 ft x 30 ft bottom dimensions, concrete slab roof.

Deactivation-
specific retantion capacity.

Radignucliide Content

At Time

(calculated from discharge data)

Pipeline to the crib was blanked when the crib reached its

=}

Radionuclide of Discharge ¢)30078

Pu, g 0.5 Q.50

Beta, Ci 3500 <1880.0

305p " Ci 1400 776.0

106Ry, Cf 50 3.23 x 1078
137¢s ) Ci 300 173.0

s9gg " 1.0 h.22 x 107
U, kg 14 13.5

Site.Characterization Status

The 216-8-43 Crib is the first in a series of seven cribs north of the 241.3Y Tz
Farm that received U-Plant high-salt, scavenged waste, Thesa cribs were in servica
from Qecember 1954 t3 Decembar 1955 and received a total of 3.4 x 107 Titers of
waste containing 4.1 x 105 gross beta curies.

Ref. 5.684




RHO-CD-673

216-8-43 continued

Site Char. Status

e e e - Four-wells-wers-drilled in the-vicinity of the 8Y cribs in 1966 to detarmine

the distribution of radionuclides below these cribs. Well £33.2A drilled at

the edge of the 21§-8-45 Crib showed the highest 137Cs and %9Sr concentraticns.
Cesium-137 was first detacted at 17 ft (approximatas crib bottom) at a concentra-
tion of 18.4 uCi/g. The 137Cs concentration fncreases to a maximum of 28.7 uCi/g
at 20 ft beneath ground surface then rapidly decreases with depth. Several
additional concentration peaks occur at lower depths in the soil column but

gnly on the order of 0,007 to 0.0001 of the peak concentration. Strontium-90
concentrations follow the same general pattern with a maximum of 22 y(i/g at

25 ft. Samples below 75 ft contained Tess than 2 x 1073 uCi/g. Data from

the other wells showed tha same general trend but concentrations were Jess.

[t was evident that the guantity of long-lived activity subject to Teaching

by a moderats rise in the water table is relatively small,

Histo:z

- — —-— -— - —The 216-8-43through 50 <ribs are logated in a comaon radiation Zone under the
hill directiy north of the 241-8Y Tank Farm., On September 15, 1955 approximataly
11,000 gallons of scavenged supernmatant radioactive waste overflowed a flush
tank and ran over the ground surface near the 216-8-43 Crib. Most of the
waste invoived was scraped from the ground and pushed into a shallow hole just
south and east of the B-43 Crib., It was then covered with 2 feat of clean soil.

Routine radiation surveys in the early 1970's found radicactive Russian thistle
to be growing over the old spill site and other ground surfacas within the )
radiation zone, Remedial action, which reducad the size of the radiation zone
by S0 percent, was startad in 1975 and completed in November, 1977. It
consistad of the following work:

e e —— - ————- 0 At crib vent risers ware Cut and blanked off approximataly 18" below
ground surface.

o The radiocactive buried spill site was removed and all ground surfaces
deccntaminated by remaving radicactive surface soils,

o The ground surface was smoothed off and covered with a 6" sand pad.

o Two test strips of ground surface, 10 ft x 100 ft, over the c¢ribs
were treatad with a tracer element, lithium chloride, to halp in
determining the effectivenass of the plastic rgot barrier against
future root penstrations.

0 A herbicfde, urea borata in dry form, was spread over thes ragiation -
zZone ground surface at the rate of 300 pounds per acre. -
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RHO-CD-673

216-8-43 continued

History

Q

Q

The surface above and near the cribs was covered with a sheet of
10 mi1 plastic.

The plastic was covered with 6" of sand for a padding against puncturs
by rocks or other sharp cbjects, then covered by 12" of top soil.

Monitoring well casings were all extended so as to protrude from
12 to 18 inches above ground level,

The ground surfac2 was fertilized with &0 pounds of 16.20-0 fertilizer
per acre and seeded over the plastic area with 20 1bs. per acre of
cheatgrass, and cver the remainder of the ground surfica of the
radiation Zone with cheatgrass and Siherian wheatgrass.

Ref. 5.66



RHQ-LD-873

CONTAMINATED LIQUTD DISPOSAL SITES [. NW
Name/Type of Facility "ast Designation Number
 Crib 216-8Y-2 Cavern 216-8-44
216-8Y-1 Crid
Location 200 East, N. W. Quadrant Service Dates Status
11/54.3/58 Inactive

300 ft north of 241-8Y Tank Farm, 350 ft sou
of 12th St.

Site Coordinates (Approximata) {Reference Drawings | £levations

. Ground T 523 ft
N-4§417 , W-53355 H-2-2603 water Table 406 ££(1973)
H -2.2605 Site Depth 14 ¢

Source and Description of Waste

5.6 x 106 ]iters. Scavenged wasta from uranium recovery (T3P salvent
extraction) procass in 221-J. High-salt, neytral/basic. .

Description of Facility

One crib, gravel filled, 30 ft x 30 ft bottom surface area, constructed of a
concrete slab supported by vertical sections of concrete pipe, QOeactivation:
The pipeline to the crib was valved out when the specific retention capacity
was reached,

Radionuclide Content (calculated from discharge data)

At Tima As a2
Radionuclide of Oischarge 6/32/78
Py, g 15 15.9
Beta, Ci 2.2 x 10 < 4023.9
3sp, Ci 2900 1820.0
1osRy, Ci 5500 §.53 x 27
L37Cs, Ci 700 =09.0
§0co, Ci 5.0 3.228
U, kg 5,3 ' 2.27

Site Charactarizaticn Status and History

Refar to 216-8-43

Ref. 5.67




RHQ-LD =673

CONTAMINATED LIQUTD DISPQSAL SITES I. NW
Name/?ype of Facflity Past Designation Numbar
. ' 216-8Y-3 Cavern 216.8-45
Crib - 216-8Y-3 Crib
Location 200 East, N. W. Quadrant Service Dates Status
400 ft north of 241-8Y Tank Farm, 250 ft sout 4/59-6/35 | Inactive

of 14th St. '

1 Sita Coordinates {Aporoximate) |Referenca Drawings | Elevations

Ground 823 ft-
. N-46502, W-53355 H-242603 Water Table 406 #£(1973)
=, H ~2-260 Site Deptn 14 ft

Source and Description of Waste

4.9 x 10% Titars, ‘Scavenged wasta from uranium recovery (TBP solvent
extraction) process in 221-U. High-salt, neutral/basic.

Pescription of Faciltity

One crib, gravel filled, 30 ft x 30 ft bottom surface area, constructad of a
concrete slab supported by vertical sections of cocncretae pipa. Deactivation:

The pipeline to the crib was valved out when the specific retention capacity
was reached.

Radionuciide Content ({calculateéd from discharge data)

: At Time As af
Radionuclide of Discharge £/3c/78
Pu, g 10 0.3
Beta, Ci 5.3 x 10* < 4380.0C
805p . C1 2800 15%0.2
106qy, Cf 1.7 x 10“ 2.29 x o™
137¢s | Cf 1500 83k, 2
80cy, Ci 5.0 3,261
U, kg 6.8 &.8

Site Characterization Status and History

- Refar to 216-3-43 S T

Ref. 5.68




RHO-CD-§73

CONTAMINATED LIQUTID DISPOSAL SITES I. MW
Name/Type of Facility ! "ast Qesignation Number
| 216-8Y-4 Cavern 216-8-46
Crib | 216-8Y-4 Crib
. |

Location 200 East, H. W. Quadrant Service Datas itatus

800 ft north of 241-8Y Tank Farm, 150 ft sou 9/55-12/53 Inactive

of 12th St. r

Sita Coordinates (Approximate) |Reference Orawings ! Elavations
e Bround 623 ft
%ﬁ; N-46587, W-33355 H=2+2603 Water Table 406 fr(1873;
i) H~2-2605 Sits Depth 14 £t
& Source and Description of Wasta

6.7 x 108 litars. Scavenged waste from uranium recovery (TBP solvent
- extraction) process in 221-. High-salt, neutral/basic.

Descriotion of Facility

One crib, gravel filled, 30 ft x 30 ft bottom surface area, constructad of a
concrete slab supportad by vertical sactions of concreta p1pe Deactivation:
The pipeline to the crib was valvad out when the specific retantion capagity
was reached,

Radionuclide Content (caiculatad from discharge data)

At Time As af
Rad{onuclidae of Discharge 5/30/78
Pu, g 20 20,9
Seta Ci 1.2 x 105 <1660.2
305p . Ci 1500 dsz.0
ey, Cf 2.8 x 104 3.61 x 1372
137¢g, Ci 200 128.0
89Co, Ci 5 0.2s1
u, kg 150 191.92

Site Charactarization Status and History

Refar to 215-8-43 o _

Ref. 9.69




RHO-CD-673

CONTAMINATED LIQUTD DISPQSAL SITES 1. W
Name/iype of Facility | "ast Designation Number
_ S 1 216-8Y-5 Cavern 216-8-47
Crib ‘ 216-8Y-5 Crib
tocation 200 East, N. W. Quadrant JService Dates Status
. ..—. oo -} 200.ft.north of 241-8Y Tank Farm, 450 ft-south 9/55-9/55 Iractive
of 12th St. }
$ite Coordinates (Approximate) |Reference Orawings | Elevations
SrooneT— 823 ft
nN=46332, W-53499 H=2-2803 Water Table 406 {1973}
H-2-2603 Site Depth 14 £t

Soyrze and Description of Wasta

3.7 x 105 litars, Scavenged wasta from uranium recavery (TBP solvent
axtraction) procass in 2214, High=-salt, neutral/basic.

Qescription of Facilit ‘
Une crib, gravel rilied, 30 ft x 30 ft bottom surface area, constructed of a
concreta slab supported by vertical sactions of concretea pipe. Qeactivation:

The pipaeiine to the ¢ribh was valved aut when the specific retention capacity

was reached,

Radionuclide Content

site Characterization Status and Histary

Refar to 216§-3-43

Ref. 5.70

(caleulated from discharge data)

At Time As of
Radionuclide of Discharge 6/30/78
Pu,6 g 5.0 5.0
Beta, Ci 4,5 x 10 <477.0
20sp, Ci 620 352.0
loepy, Cf 1.9 x 10% 2.43
137¢g , Ci 150 38.4
€0¢q, Cf 1.0 4,82
U, kg 6.4 5.3

o
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RHO-CD =673

CONTAMINATED LIQUID DISPQSAL SITES I, AW

Name/Type of Facility "ast Designation Number

. 216-8Y-5 Cavern 216-8-48

Crib 216-8Y-6 Crib
Location 200 East, N. W. Quadrant Service Dates status
300 ft north of 241-8Y Tank Farm, 350 f¢ scu 11/55-7/57 [nactive
of 12th st. k
Site Coordinatas \APPTOXimata) |paference Drawfgg; Elavations
- Ground 623 ft
N=46417, W-53499 H-2-2603 Water Table 406 #£(1973)
H-2-2605 Site Depth 14 £t

Souyrce and Jescription aof Waste

4.7 x 105 liters. Scavenged waste from uranium recovery (TBP solvent
extraction) process in 221.U. High-salt, neutral/basic.

Description of Facility -

One c¢rib, gravel filled, 30 £t x 30 ft bottom surface area, constructad of a
concrete slab supported by vertical sections of concrete pipe. QDeactivation:
The pipeline to thé crib was valved out when the specific retention capacity
was reached.

Radionuclide Content . (calculatad from discharge data)

At Time AS of
Radionuclide of Discharge §/30/78
Pu, g 5.0 5.0
Beta, Ci 6.1 x 10% <2010.0
208, Cf 1300 739.0
106Qy, Ci §800 8.76 = 0™
137¢s, Ci . 450 265.0
6dcq, Ci 1.0 4.82 x 107
U, kg 2.3 2.27

Rita Charactarization Statuys and Histary

Refer to 216-8-43 coL ' =

Raf. 5.71




RH0-CD-§73

{ CONTAMINATED LIQUTD OISPOSAL SITES 1. 4w
| ‘ Name/iype of Facility “agt Designation Number
. ’ 216-8Y-7 Cavern 216-3-49
R : 215-8Y-7 Crib
| Location 200 East, N. W. Quadrant tJService Dates Status
400 ft north of 241-8Y Tank Farm, 250 ft sou 11/58-12/57 Inactive

of 12th St. '

|

Site Coordinates (Approximata) |Reference Drawings | Elavations
Greune

623 ft
N-46502, W-53499 He2-2603 1 water Table 40§ ££(1973)
H-2-2605 Sita Depth 14 £t

Source and Qescriptign of Waste

§.7 x 108 1iters. Scavenged wasta from uranium recovery (TBP solvent
extraction) procass in 227-U. Highesalt, neutral/basic.

Dascristion of Facilit :

Ne crib,.grave] rilled, 30 ft x 30 ft bottom surface area, constructad of 3
concrete slab supportad by vertical saéctions of concreta pipe. Deactivation:
The pipeline to the crib was valved out when the specific ratantion capacity
was reached.

Radignuclide Content {calculated from discharge data)

At Time As af
Radionuclide of Discharge 6/30/78
Pu, g 18 15.0
Beta, Ci 1.1 x 10% <3560.0
30sp, Ci 2700 1530.3
108y, Ci 2.4 x 10 3.0 x 1373
137Cs, Gi 410 2k2.3
§0Co, Ci 5.0 3.24L
U, kg 320 318.9

Efte Characterization Status and History

Refer to 216-8-43 S ==

Ref, 5.72




RHO-CD-673

o . CONTAMINATED LIQUTD DISPQSAL SITES I. W
Name/?}ﬁi of Facility “ast Lesignation Nymter
216-8Y-8 Cavern 216-8-50
Crib 216.8Y-8 Crib
Location 200 East, N. W. Quadrant Service Dates Statys
~700 ft nortk of 241-3Y Tank Farm 1/65=1/74 Inactive
300 ft west of Baltimore Ave.
i dinates (Approximate) |Reference Orawings | Elavations
Site Coordinates Js 522 ft
N-46302, W-53499 H=242603 Water Table 404 ft
H-2-2603 Site Depth 14 ft
gﬁé : Source and Description of Waste

5.9 x 107 litars. Waste storage tank condensata from the ITS #! unit in
the 241-8Y Tank Farm,

Qescription of Facility .
rib, concrete slab over pipe, 30 ft x 30 ft bottom dimensdon.

Radionuclide Content (calculated from discharge data)

' At Time As of

Radionuclide of Discharge £/30/78

Pu, g <2.4 x 1071 < 5.239
Seta, Ci 241 < 140,0

0sp, Ci <6 < 4,58
LapRu, C 3 5.05 x 1273
137¢s, Ci 88 67.3

$0cg, Cf <3.3 x 1071 T.6L x 1070
U, kg <2.9 x 1071 0.28%

Sita Characterization Status and History

Refar to 2716-8-43 for History

Ref. 5.73




RrQ-CD-673

CONTAMINATED LIQUTD DISPOSAL SITES [. W
Name/Tyoe of Facility Past Designation Number
Crib 216-8-55

Location 200 €ast, N.W. Quadrant Service Dates status

Approximately 800 ft west of 221-8 9/67- Active

Sita Coordinates Refarence Drawings | Elevations

N-42437, W-54810 to H=2-60330 Ground 700 ft

N-42920, W-55431 SK«2-19674 Watar Table 400 f£{1973)
Site Degth =3

Source and Description of Waste

6.0 x 10% liters as of 12/31/73, Steam condensate from 22]1.8.
Low-salt, neutral/basic.

Description of Facility

Crib, gravel-filled, 750 ft x 10 f% bottom dimension.

Radionuclide Contant (calculated from discharge data) -

Ref. 5.74

At Time As of
Radionuclide of Discharge £/30/78
Pu, ¢ <0.43 < 3.5%52
Beta, Ci 1.4 x 102 <54.5
305p, Gi <7.2 x 109 < 9.53
B L06Ry, Ci <1.4 x 10¢ < 0.1
137¢s, Ci 2.0 x 101 7.7
~ 80¢o, Ci <3,2 x 1071 < J.262
4, kg <3.9 x 109 < 8.7



RHO-CD-673

CONTAMINATED LIQUTID DISPQSAL SITES I. W
: Name/Type of Facility | "ast Designation Humber '
Crib _] 216-8-57 216-8-57
Location200 East, N.W. Quadrant Service Dates Status
Near the northwest corner of 241-8Y Tank Fam ' 2/68-6/73 Inactive
!
Site Coordinates Reference Qrawings | Elevations
N-46150, W-533775 H=2-62406 Ground 825 ft
N-46360, W-53775 Water Table 394 f¢
. Sites Depth 10 ft(minimum,

Source and Description of Waste

8.4 x 107 litars (as of 12/31/73). Waste storage tank condensate from the
ITS #2 Unit in the 241-BY Tank Farm.

Description of Facility

Crib, gravel-fiiled,_ZGﬂ ft x 15 ft bottam dimension.

Radionuclide Content (calculated from discharge data)

At Time As of
Radionuclide of Discharge 6/30/78
Pu, g <1.9 x 1071 < 0..137
Beta, Ci 8.4 x 102 <580.3
30spe, Ci 3.2 x 109 2.47
106y, Ct 8.7 x 109 2.23 x 1072
137¢g, Ci 3.7 x 102 299.2
#0¢Ca, Ci 1.4 x 107% < 3.9k
U, kg 8.9 x 1071 < 3.8%

. ‘ Raf. 5.75




RHO 0673

CONTAMINATED LIQUID OISPOSAL SITES 1. W
Name/Type of Facility | “ast Designation {EEEEEE
Crib ! 216-8-80 Crib i 216-8-60
| _
Location 200 East, N. W. Quadrant Service Dates  Scatus
The crib is under the floor of the north- . 11/67.11/67 inactive

east corner of the 225-8 Building. '

Site Coordinates (Approximata) |Reference Orawings | Elevations

N-42573, W-54178 to H=2-34303 Ground 690 ft
N-42583, W-54178 Water Table 405 f£(1973)

Site Depth 40 ft

Source and Jescription of Waste

1.89 x 10 Titers. Call cleancut solid and liquid wasta from the 24-inch
sewer in 221.8. Low-salt, neutral/basic.. .

fescription of Facility

Two cribs, 8-ft diametar caissons, 16-ft Tong, bottom at depth of 40 ft.
Deactivation: Tops of the caissons were grouted with concrets to seal

in the wasta; the 24.in. sawer was plugged at the west end of 221-8. The
site is now (5/75) covered by the 225-8 Encapsuilation Facility.

Radionuclide Content (calculated from discharge data)

- . At Tima -~ .. As aof
- R --  Radionuclide of Discharge 6/30/ T8
Pu, g 0.080 ¢.08
Beta, Ci 1600 <18.9
137Cs, Ci 8.0 §.21
U, kg 720 737.0

Ref. 5.78




RHQ-LD-673

CONTAMINATED LIQUTD DiSPQSAL SITES 1. W
Name/f&pe of Facility i Past Jdesignation Number
_ | _
Crib I‘ 216-8-81 Crib ‘ 216-8-61
i
Service Dates Status

Location 200 gast, N. W, Quadrant

~300 ft northwast of 241-8Y Tank Farm
200 ft south of 12th Strest

Never usad Inactive

Site Coaordinates (Approximate) !Reference Drawings

Elevations

N-46650, W-54175 to H-2.34522
N-46650, W-54350 H-2-34523

Ground 663 ft
Watar Table 404 £t
Site Denth

Saurce and Description of Waste

Future use: To receaive wasta storage tank condensata from ITS #1 Unit

in the 241-3Y Tank Farm.

Qescription of Facility

 Gravel-filled, 1750 ft2 bottom surface area.

Ref. 5.77



RHO LD =673

CONTAMINATED LIQUTD DISPOSAL SITES I, W
Nama/Type of Facility A ; "ast Designation Humber
Crib : 216-8-62 216-8-62
Location 200 East, n.W. Quadrant IService Dates status
Approximately 1500 ft northwest of 221.8 11/73-  Active
‘Sita Coordinates lReference Orawings [ Elevations
Ne43580, W=-54995 to - H=2-34524 Ground 6§97 ft
N=-43934, W-55349 H-2-34525 Water Table 404 ft (1973)
Site Depth 10 ft

Source and Descriotion of Waste

1.9 x 108 litars 3s of 12/31/73. B Plant process condensate.

Description of Facility

Crib, gravel-filled. 500 ft x 10 ft bottom dimension.

Radionuclide Content (calculated from discharge data)

At Tima Q

Radionuclide of Dischargas &/20/78
Pu, g 8.4 x 107 0.375
geta, Ci 1.9 <140.0
S Ci 0.31 9.1

. lo6qy, Ci <1.8 x 1072 < 0.6z2%
L37Cg, Ci 0.33 33.9
60Co, Ci <8.3 x 107* <kig,Q
U, kg <1.9 x 1072 < 2.75

Ref. 5.78



RHQ -C0 =473

CONTAMINATED LIQUTD DISPOSAL SITES 1. W
1
name/Type of Facility 2ast Dasignation tumber
300 East/ Industrial 213-£.2
Byrial Ground _ I wasts fo. 02 i
Location 200 East, N.W. Quadrant |Service Dates dtatus
About 2,000 ft north of B-Plant, 1945.1953 ) [nactive
Site Coordinatas Refarsnce Drawings | Elevations
HeBd4a27, W-2342b -
v T H=22479 Ground 859 ft
N-44395, W-353426 :
Ned4395  W-53950 He2-553324 Water Table 404 F£(1873)

Ne24327 , W-23940 Efte Ceoth 15 ft

Sourcs and Description of Waste
Failed equipmant and industrial waste (approximataly 3.2 x 103 #:3),

Descriotion af Facility 2.3 acres. Ref: Ltr. - Rockwell 1/09/30 #65421-80-00S

Backfilled trenches,
Surface area 2,958 x 109 ft2,

Radionuciide Contant (calculated frcm discharge data!}

At Time As =2
Radfonuclide of Burial g/3272
u, g 3.0 x 10° L2 x ngd
Pu, g 8.0 x 102 i3 x w9
Total
geea, Ci 2.5 x 10% 225 x 103
3sp, Ci 5.0 x 104 25332
1069y, Cf 1.1 x 103 .22 x .07F%
l37¢s, Ci 5.3 x 12 ;3.2

{NQTE :
A total of sewan burial tranches ars shown on print 4 H.2.247¢%, -

An inspection cf the purial grounds 2/21/78 discicsad some caving aver all
trenches, and groung surface contamination on a numper of tumdlawesds near ine
nortn eng of 2138-£-3. -

Sunken ground surfaces Jver Ine cantarlines af the various trensses alus tna
vegalition grawth pattarns show the true location of cthe burial tirencnes 1n
burial grounds &.2, E-3, £-3 to be diTTerant than :hose drawn ir rint Ha2.33334.

Ses Attachments

Ref. 5.79



Burial Ground : 218-E-2

Extensive research wdrk was done during the year 1979 to determine the
Jocations of all burial trenches within the bounds of the 218-E-5,
218-E-5A, 218-£-2 and 218-£E-9 Burial Grounds radiation zone. The work
included viewing aerial photographs and construction prints, analyzing
plant growth patterns, and the load testing of the ground surface.

Four previously unrecorded sites were identified: (See attached map,
Figure A.2, Burial Grounds 218-£-2, E-2A, E-5, E-SA, and E-9)

#1 Site Referred to as the 202-A, L-Cell Burial Package. It consisted
of four very large burial boxes. The burial location is shown as a 100
foot by 120 foot rectangular area within the 218-£-SA Burial Ground. The
0-2 Column from Purex K Cell was also buyried here.

#2 Site Multiple trenches running north and south-in Burial Ground 218-E-5.
[t has been stabilized as a single trench.

#4 Site A long trench (423') running east and west along the north side
af 218-£-2 Burial Ground.

#5 Site A long trench {323') parallel and adjacent to Site +4 above.

Ref. 5.80



Burfal Ground: 218-g-2

. Fiscal year ground surface stabilization work within the 218-£-2 Burial
Ground was done over trenches #3, 4, 5, 6, 7, 8, 9, 10, 11, and 12,
(Sea map attachment.) Trenches 5, 6, 7, 10, and 12 wers so close together
they were treated as a single work area. Trenches 9 and 11 were also
treatad as a single work area.

The work consisted of load testing the grouynd surface for subtarranean
voids by driving over the ground with a 40-ton vehicle, removing vegetation
and radiocactive contamination from the ground surface, placing 1 foot of
fi11 dirt over the burial trenches and seeding the prepared surfaces with

cheatgrass.
%gg- Details of Cheatgrass Seeding
E%ﬁ 0 Broadcast seed at rata of 20-25 1bs/acre.
Py 0  Cover seed with a drag.
B 0 Cover with wheat straw muich at the rate of two tons mulgh/acre

(approximately 60 bales of straw).
0 Apply amonium sylphate 21-0-0 fertilizer at the rate of 100 to 200 1bs.

o per acre. .
e ——- -— == @ - Water with watar-truck at the rate of 85C0 to 7500 gals/acrs. Repeat
watering after one week.

The ground surfaces between the seeded trenches were stabilized against
weather erosion with a three- to six-inch covering of bank run gravel,
The gravel covering will be treatad with ureabcor herbicide at a rata of
500 1bs/acre. .

A total of 9,000 yds? of dirt was used in the 218-£-5, SA, 2, and 9

Burial Ground compiex for fi1l material and seed bedding. Three thousand
yards of gravel wers spread betwesn the trenches.

Ref. 5.81



TABLE 4 [218-E-2) 2A, §, 5A &/9) STATUS
SGIL DEPTH
TRENCH NO. (NO BIOBARRIERS) REVEGETATION SPECIES
1 1! To Be Completed FY '80
2 1 To Be Completed 8Y '80
] 3 1! Lheatgrass
4 1 Cheatgrass _
?6.6i27' 1 Cheatgrass -
8 1’ Cheatgrass
3, 1 T S Cheatgrass
13 3".6" To 8e Completad FY '80

Ref. 5.82
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. | AHO-C0-673
CONTAMINATED LIQUID OISPQSAL SITES I, W

Name/Type of facility | vast Designation Humber
Storage Sita ] Regulated Equipment 218-E-24

Storage Sita No. Q2A

Location 2g0 fast, i. W. Quadrant Service Dates status
About 14,00 ft north of B-Plant. : Unknown Inagtive
|
o _.__ )} Sits Coardinatas Referanca Orawings | Elavations
Hed3827, W-53426 .
Held398  h-$3426 irr | datarTasle 45 £3(1973)
» 5T Sita Deoth NA

Sourca and Description of Waste

Regulated equipment.

Description of Fagility

Aboveground storage.

Radignuclide Content (calculasad from discharge data)

NA
WOTE :

Print H-2-2475 shows the cutline of a trench 4§ feat wide along the nore
boundary of 218E.<4A (a later designation) Burial Ground or above ground
storage sita.

Print H-2-35534 alsa shows this trsnch at coordinatas N-44332, W-51812,
Ne34332, W-33468; byt the tranch is improperly drawn on the print, The
canter]ine N-44332 15 shown south of a post at N=34327, However, it gtill
falls within the area latar designatad as che 275.£-24 Surial Ground.

There are no recsords or Hurjaeeinventsries avaflable at this writing to - =
indicate the 21645 “3 was ever used as a burfal ground, [T mors
progarly should designatad as a regqulatad squipment above ground starags

sfta,

- An inspectign of the burial trench in 218-2-24, seuthn of the
raiiroad track, disclosad a numper of sink holes algng tne canzar line of
the trench, indfcating the trench hag teen dug ang usad for dry wassa burials.

(See Attachment)

s = Ref. 5.84



Burial Ground: 218-E-2A

During the summer of 1979, a number of loads of dirt were hayled in and
dumped over the burial trench in 218-E-2A Burial Ground. This fi11 material
brought the surfaces of the trench to ground level. Future plans for

fiscal year 1980 include stabilization of the ground surface of this trench.

Fl

Ref. 5.85
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RHO-CD-673

CONTAHLWATED SULIDS STURAGE AdU BURIAL SITES I. W
name/ ype of Facility | is.E.-J_é_s‘.‘J_”.i‘.'l_“”. | unter
. 200 East/Minor . 218-E-4
Burial Ground Construction No. 3 ;
- ‘Jarvice oDacas iSt&tuS
Location 200 East, N.W. Quadrant R ALL AL
[ i
Abouyt 1,300 ft north of B-Plant. _ 2/55-19%6 i [nactive
. i
Site Codrdinates |Referance Srawings | Elevaticns
e 2Bl H-2-31269 | Ground 681 ft
’ H-2-34761 | Water Table ~404 £t (7973)

N-44175, W-54170
N-44300, W-54150

!

Site Depth

NA

Source and Description of Waste

Repair and construction wast (approximataly 5.6 x 10* ft3),

gescription of Faciiity

Backfilled trenches, surface area: 1.56 x9105 fel . .

Radionuclide Cantent

NOTE:

The number ofrtrenches is

At Time
Radionuclide of Burial
U, g 1.0 x 103
Pu, g 10
Total Beta, Ci 10
30sp . C1 Q.20
Lo06Ry, Ci 0.43
137¢cs, Ci 0.21

not known.

Ref. 5.86

(calculated from wischis (e data;

As of

9/30/78



RRQ-L0-673

COWTAMTUATED SOLIGS STURAGE AU SURIAL SITES . HwW
Nare/Type of Facility T 7 sz Dasignation ! fuiryes
| 200 East/Industrial | 21885
Burial Ground ' Wasta No. 05 i
Location 200 East, N.W. Quadrant Sarvice 24tes S%8tds
About 1,850 ft north of 8 Plant. © 1954, 1955, 1956 | Inactive
Site Cogrdinates |Referenca Jrawinus | €lavaticns
NS3IRZT, W=353950 H=2-31253 Ground 671 ft
N-44400, W~53950Q H-2.55334 | Watar Table 404 f£(1973)
N-44400 , W=54177 H-2-34761 5ite Deoth 15 #¢
§-44827 | 54177 He2.2479 .

Sourcs ana vescripsion of Waste

Failed equipment and industrial wastas [approximataly 1.1 x 103 f12),

Qescriptiun of Faciiity 2.3 acres. Ref: Ltr. - Rockwell 1/09/80 #65421-80-005
Backfilled trenches, surfacs area: 1.02 x 109 e,

Radignuclide Contant ({calgalatez fram cisgnarmie deta)

' At Time As of
Radionuclide of Burial $/30/78
U, g 1.0x10_5 1.3 x a8
Pu.,g - 6.2 x 10¢ 529.
Total Beta ¢l 7.5 x 103 12,2
6sp, C1 1.5 x 102 Se.T
*°5Ru ci 3.2 x 198 « 83 x 137§
137¢cs, Cf 1.6 x 102 93.3

Print H-2-2479 shows the location of ca=—Soeal Irench.naving been -
dug in the 218-£-3 Burial Grouna. -

The locations of the trenches in this burial ground, as indicatad by

sink holes and weed growth pattarns aleng the langth of the trnncnes
is givfareant than locations snown on Print He2.32334.

Ref. 5.87



o Burial Ground : 218-E-5

' Extensive research work was done during the year 1979 to determine the
R locations of all byrial trenches within the bounds of the 218-£-5,
T 21B-E-%A, 213-£-2 and 278-E-9 Burial Grounds radiation zone. The work
included viawing aerial photographs and construction prints, analyzing
plant growth patterns, and the load testing of the ground surface.

Four previcusly unrecorded sitas were identified: (See attached map,
Figure A.2, Burial Grounds 218-E-2, E-2A, E-5, E-SA, and E-9)

#1 Site Referred to as the 202-A, L-Cell Burial Package., It consisted
of four very large burial boxes. The burial location is shown as a 100
foot by 120 foot rectangular area within the 218-£-5A Burial Ground. The
D-2 Column from Purex K Ca2ll was also buried here.

#2 site  Multiple trenches running north and south in Burial Ground 218-E-5.
[t has been stabilized as a single trench.

#4 Site A Tong trench (423') running east and west along the north side
of 213-c-2 Burial Ground.

#5 Site A Tong trench (423') parallel and adjacent to Site #4 actove.

Ref. 5.88




Burial Ground : 278-£-5

Fiscal year 1979 ground surface stabilization work within the 218-£-5
Burial Ground was confined to a rectangular area 131 feet by 340.5 faet
containing multiple burial trenches running north and south.

The work consited of load testing the ground surfacs for subtarranean
voids by driving over the ground with a 40-ton vehicle, marking the
site location with steel posts, removing vegetation and radicactive
contamination from the ground surface, and establishing a one foot deep
5011 seed bed over the entire area. Orought resistant grasas will be
seeded in FY1980.

(See Table 4 Attachment)

Ref. 5.89



TABLE 4 218-E-2, ZA,(;;}SA & 9 STATUS

SQIL DEPTH

TRENCH NO. (NO BIQBARRIERS) REVEGETATION SPECIES
1 1 To Be Completed FY ‘80
2 1! To Be Completed BY ‘80
3 1 Cheatgrass
4 1! Cheatgrass

?6‘6i27' 1 Cheatgrass -
8 1! Cheatgrass

9, 11 1 Cheatgrass
13 3"-6" To Be Completed FY '80

Ref. 5.90
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RHQ<CD-673

CONTAMIFATED SULIJS STURAGE AdU BURIAL SITES I. W
Nare/Type af Facility 35" Desiqnazgnu rgxﬁﬁﬁﬂ:
. 200 Sast/Industrial 218-E-5A
8urial Ground ' Waste No. 0SA l
) - iSarvice Dates dtatus
Location 200 East, N.W. Quadrant iservic
Abaut 1,850 ft nortn of 8 Plant adjacent to | 1900-1957-19%8~ | Inactive
and west of 218«£.5. ;
Site Coordinatas Refarence Jrawinus | Elevations
N-42827, %-54177 K.2.558534 Ground ~§71 ft
Ne44400, W=54177 He2-34781 Watar Tahle ~AQ4 f£(1973)
N-44400, W-54809 ;Site Depth A15-25 ft
{48827 | W-54609 i e

Sour~a and Jescription af Wasie

Failed equipment and industrial waste (approximately 2.2 x 105 ft).

Jascription of Fagility 3.4 acras. 'Ref: Ltr. Rockwall 1/09/80 #65421-80-005

o

Backfilled trenches, surface area: 2.27 x 10% x ft2,

Radionuclide Content (calculatey From cisih.riv yatay
At Tine As of

Radionuclide of Burial 3/20/78

* U, g 1.2 x 108 1.2 x 128
Pu, g 1.4 x 103 1.5 xound
Total Bata, Ci 1.7 x 10% 32T,
30se, C1 3.3x 104 155.0
1°5Ru i 7.1 x 102 5,53 2 L0
137¢s, ci 3.5 x 192 5.8

NOTE :

Unable to locate any print showing location of burial cgranches
fn this burial graund. .

Raf. 5.92



Burial Ground : 218-£-5A

Extensive research waork was done during the year 1979 to determine tha
tTocations nf all burial trenchas within the bounds of the 218-£-8§,
218-E-5&, 218-£-2 and 218-£-9 Burial Grounds radiation zone. The work
included viewing aerial photographs and construction prints, anaiyzing
plant growth patterns, and the load testing of the ground surface.

Four previously unrecorded sites were identified: (See attached map,
Figure A.2, Burial Grounds 218-£-2, E-2A, E-5, E-SA, and E-9)

41 Site Referred to as the 202-A, L-Cell Burial Package. [t consisted

. __gf four very large burial boxes. The burial locatian is shown as a 100
foot by 120 foot rectangular area within the 218-E-5A Burial Ground., The
D=2 Column from Purex K Cell was also buried here.

#2 Sita  Muitiple trenches running north and south in Burial Ground 218-E-5.
[t has been stabilized as a single trench.

- #4 Site A long trench (423') running east and west along the north side
s of 218-E-2 Buria! Ground.

#5 Sita A laong trench (423') parallel and adjacent to Site #4 above.

Ref. 5.93



8urial Ground: 218-£-5A continued

Fiscal year 1979 stabilizatfon work within the 212-E-5A Byrial Ground
was confined to a 100 foot by 120 foot rectangular area above the burial
sitas of the Pyrex L-Cell burial package and the "2-0" column from Purex
K Call.

The work consisted of load testing the ground surface for subtarranean

voids by driving over the ground with a 40-ton vehicie, marking the site
location with steel posts, removing veqetation and radicactive contamination
from the ground surface, and establishing a one foot deep soil seed bed aver
the entire area. Orought resistant grassaes will be seeded in FY1980.

See Table 4 Attachment

Ref. 5.94



TABLE 4  218-£-2, 2A, 5,(SA)& 9 STATUS

SQIL DEPTH

TRENCH NO. (NO 8IOBARRIERS) REVEGETATION SPECIES
) 1 Te Be Completed FY 'S80
4 1 To Be Completed B8Y '8C
3 1! Cheatgrass
4 1" Cheatgrass

?6'51’27‘ 1' Cheatgrass -
8 1! Cheatgrass

g, N 1 Cheatgrass .
13 3"-6" To Be Completed FY ‘80

Ref. 5.95
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RHO -CD-573

COMTARINATER SOLIDS STURAGE Adu BURIAL SITES 1. HW
Harne/Tvpe of racilify ' laécnﬁesignaégau L lucsar
' 200 East/Regulatad i 218+E-9
Storage Site ' Equipment Storiage Sits
o i Mo. Q9 i
Lacation 200 East, N.4. Quadrant iService Jatas i 2TACUS
About 2000 ft north of B Plant. ' 1958 | 1AACTIVE
East of 218-E.2 Burtal Grounds. | :
Site Coordinates ' |Reference Jrawings | Elavaticns
y W= Ground ~565 ft
N=44327, W=53425 H=2-31269 Water Table ~404 f£(71973)
N=-44827, W-53516 Sits Denth NA
Ned44395 , W-53516 . -

Soyrcs and Descripsion of AHaste
fegulatad equipment storage.

vescription of Facility (See 218-E-2 for acresage) :
Above ground storage.

-

Radignuclide Consent {calcuiatad From-disSnarie data;

NA
NOTE:
Burial Ground 218-E.9 appears never to have been 2 burfal ground; but to have
been ysed exclusively as an "Above Ground Storage.Site”.
The 218-E-5 listad coordinates of N-44395 6 W-53428; N-44327, W-33426;

N-44827, W~53516; and N-44395, W-33516 fail within the boundaries of the
east 90 feet of the 213-£-2 Burial Ground.

it is recommended that the dasignation 213-£-3 be delazag from <he buriai
ground records. ;

NOTE: Extansive work was done in FY1979 to upgrade 218-E-2 and
218-E-9 Burial Grounds. Ses 218-E£-2 writsup for details,

Ref. 5,98
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CONTAHIAATED SOLIOS STURAGE Adu BURIAL SITES

RHO-LD-673
[. Nw

Name, Type of Facility

‘ast Designacton

14
Huingar

. | 200 East/Industrial 218-€-10
Burial ground. . Waste No. 10 ;
“Locatien - 200 East, N.W. Quadrant - {Service Oates 3tatus
About 2000 ft north and west of B Plant. ! February 1360 | Active
Oirectly west of 218-E-3A, |
i
Site Coordinates |Referance Orawinus | Elevations
- H-2-31263 Ground 671 f¢
e e H-2-55534 Water Table 404 ft(1973)
’ iS1te Depth 15.25 ft

and Description of Wasis

2]

Sours

Failed equipment and industrial waste (approximately 5.4 x 106 f£3).

veseription of Facility

7.83 x 103 fe2,
| a4t ground level.
and 61 ft wide at-ground level.

Radionuclide Content

; Radionuclide

U, g
Pu,

q
! Tota] Bata, Ci
! 0gp, Cf
- 106y, Cf
13'Cs ct

Misc.
i Ragtonuclides

{calcuiacaed from .

fschdrie dacay

At Time As ar .
of Buyrial 3/30/78
8.0 x 108 8.0 x 138
2.4 x 103 L,33 x 123
4.8 x 103 1.92 x 128
1.0 x 10% 5449
5.1 x 102 1.13x 22°

1.22 x o8

8 trenches running norh and south, approx. 400 ft long, surface area:
Trench #1 is 24' deep,TS ft wide in the bottom and 63 ft wide
- A1l other trenches are 15 ft deep, 16 ft wide in the bottom,



RHO-CD-674

CONTAMINATED LIQUTU UISPOSAL_SITES . NW
Mame/Type of Facility : l Fist Desiagnation Huniber
Unplanned Release ' !’ 241.8-152 | UN-216-E-2
Location 200 East, N.W. Quadrant rreice Dutes 2eab7

Southwest corner of 241-8 Tank Farm

{
241-8-152 Diversion Box - ! Spring 1954 Inactive
i

Tite coordinates (Approximate) | Reference Umuimi Elevations
N-45000, W-53000 H-2-445Q | Ground 625 ft
Sheet 7 | Water Table 392 ft (1973)
iSite Depth Several trenche:

Source ind fescription of Waste

Jescription of Facility
An area of approximately S0 ft2 next to the 241-8-152 Diversion Box was
contaminated during work an the diversion box. A portion of the contaminated
s0il was removed and the remainder covered with several inches of clean seil..

Radignuclide Cuntent (at time of discharge)

Approximataly 1 Ci Mixed Fissien Products.

Ref. 5.101



RHO-CD-873

- CONTAMIMATED LIQUID DISPOSAL SITES [. nw
Mame/Type of Facility . F'_\_st Cesianation Numb-;zr' o

241-8X-155 Diversion UN-216-E-9

e~ - : | Tassa
Unplanned-Release lBox ground contamination

Location 200 East, N.W. Quadrant ervice Jates Statys

241-8X-155 Diversion 8ox approximately October 1955
960 feat south of the 241-8X Tank Farm.

site Loordinates (Apprayimate)} | Reference Qrawings | Elevations
Ground g25 ft
i=44200, W-33200 H-2-44500 | Water Table 329 ££(1973)
Sheet 7 i Site Centh Near syrface

Source and Description of Waste

Mixed fission product salt wasta from B-Plant.

Jeseriptiun of Facility
Ground contamination near 241-8X-155 Diversion box resuiting from pressure

tasting of lines and jumpers in the 155-8X Diversion Box. Approximately
200 fti of surface area was covered with c¢lean soil.

Radionuclide Content (at time of discharge)

Approximataly 10 C{ Fission Product.

History:

A spill that occurred during pressure testing of lines and jumpers in the

155-8X Diversion Box caused ground contamination to a maximum dose rata of
22.6 rads/hr at surface. Effected area is approximately <9@wfewrsyUIre.

It has been coversd with clean soil. Asa gt

Ref. 5.102



RHO =L ab/ 3

COHTAMINATED LIQUID DISPOSM. SITES . o
FQ;E-Dvsignation Humber

[Mame/Type of Facilily

' Unplanned Release

221-8, R-3 line break UN~216-E-8

Location 200 East, N.W. Quadrant  dervice Dates ety
South of 221-8, between the building and | 1945 -
7th Streeat. !!
Tite Loordinates (Approximate) | Reference Orawinys | Elevations
He42575, W-53450 H-2-44500 Ground 636 ft
Sheet 7 water Table 404 ££{1973)
NA

Site Depth

Source and Qescription uf Waste

Matal waste from 221-8.

Description of Facility

Radionuclide Coantent (at time of discharge)

<8C{ mixed fission products remzin.

Ref. 5,103

An area approximataly 100 ft x 500 ft long due to waste from a leak in the R.3
lina. Ouring subsequent construction activity the major portion of the cone
taminated s50i1 was removed to the Z00-E Ory Waste Burial Ground.



RHO-LD-673
CONTAMINATED LIQUIW DISPUSAL SITES

I. NW
Nane/Type of Facility | rase tesignation Hunber
221-8, R~13 Line Break | UN-216-E-13
Unplanned Release Near Utility Pit
Location 200 East, N.W. Quadrant service Outes Status
221.-8, R-13 Utility Pit | 7/20/72 -
Tite coordinates (Approximate) | Reference Druwings | Elevaltions
N-42500, W-53850 Ha2-4450 Ground 700 ft
Sheet 7 Water Table 402 £t(1973)
' Sita Depth NA
Source and Description of Waste

2218 Procass Waste.

rintion of Facility

" Leak in pipeline from Tank 18-1, 221-8 81dg. to 154-8X Diversion Box near
- the R-13 Utility Pit. Radiation measurements in the pit were 15 rad/hr
at 2 in. ' .

Radionuclide Content (at time of discharge)

At Time As of
‘Radjonuel ide of Oischarge 12/31/73
| L37¢s, Cf ~18

~14
History:

Excavation of an unencased line (from tank 18-1, 221-8 Building to

}54-3x Diversion Box) near the utility pit at R-13 disclosed a procass waste
eak,

Radiation measurements taken at bottom of the pit read 15 rads/hr
within two inches of the source.

(Ses Attaéhmént)

Ref. 5.104
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1 RADIATION OCCURRENCE
_7_

RHO-CD-673

- NASIATION QCCURRENGE FACTS
' DATE e |
M. 0. Alford 1/20/72 0830
221-3, R=13 Pit
RAGIATION QLS URRENES TYRE! 3-8 tauss goews 128

Loss of control of contamination
from a radiation Zone.

Failure of equipment (1ine or flanga leak).

COMSLATE JCICRISTION ARG SausE

During a routine survey, high radiation was discovered in the R-13 pit adjacant
to the 221-8 Canyon Building. Radiation lavels of 13 rads/hr existed in the
northeast corner of the pit near the bottom (approximataly six feet down).

It is suspected the contamination had seeped ints the pit from the east side
whers saeveral unencased lines leave the building. The Tine most likely to
have caused the contamination is the 18-1 wasta line that goes to the 154 8X

diversion box Just south of tha 221-8 Byilding.

]

ec: ALTION TANEN
GE 3 N
35 :2;52::y(%%)“‘%:e rea was zoned off and excavation startad to try and locata
GC Coerg & eak,
FA Perkins
RE Smith -
'j ) T .l mMyssTisaTEd v DATE oF INVESTIGATION
7T 7§, L. Mahan/F. A. Perkins

A POTED [er -1 1T

None

7/20/72

Ref.

5.108



REFERENCE 6

Memo to file from BW Mercer on 8-18-87, Solid Waste Volume

Estimates for Selected 200 Area Burial Grounds




s.2Battelle P tmor

Paciflc Narthwest Laboratories Intemal Olstribution
File/LB
Date August 18, 1987
Ta File
From B. W. Mercer

Subizer Solid Wasta Volume Estimates for Salactad 200 Area
Burial Grounds

Supervisory personnel in procass operation and radifation monitoring in
200-West Area during the period 1944 to 1968 were intarviewed to obtain
estimates of the volumes of solid waste disposed to several burial grounds in
the 200-West Area. The estimates are as follows:

218-W-1 - 250,000 ft3
- 218-W-2~ = " 290,000 ft?
218-W-3 - 390,000 ft3
218-W-44 - 630,000 ft3
218-W-1A - 480,000 ft?

BWM:DAL:dar

Ref 5.1



REFERENCE 7

Hanford Wells, PNL-5397, February 1985




RHO FILE 0§

WELL INIT,
DESIGHATION CABING  DRILL DEPTH DEPTH TO  MIN-HAX DATE
--------- -~ COORDINATES ELEV. DEPTH (FT) TO DIA, BOTTOM  PERFORATED 'COMP. PORMER
EMA NO. (PT-MSL)  (FT) WATER (IN)  (2T)  DEPTA (FT) (N-¥}  DEBIGHATION COMMENTS
N 046898
2996 1 P 792.53 475 243 e 3l 219-208 9-57
2998 2927TR W 874396 ‘
: N 045525
299 W7 S1 P 25 .9 7-84 DESTROYED
w 876708
N 045538
299 W7 52 P 25 6.8 7-04 DESTROYED
W 576625
N 845475
29987 5 P 25 6.0 7-34 DESTROYED
- M 976865 .
N 043558
29919 1 p 674.06 CTTITY N W 85 198-278 -41  224-1-4
20920 W 076218 '
3 N 843154
299 W18 2 P §74.33 29 208 4.8 220 281-229 12-51  224-7-18
2893R W 876183
N 943348
209 W8 3 p 672.66 239 206 8.8 228 194-238 11-51  241-1-15 6 IN. SCREEN 181-234
2885R W 875988 221-7-18
N 943033
{ 299N 4 P 678,95 45 204 &9 236 198-245 11-52  1-T-16
3 2086R W 075977
g N 942669
A 299 W18 5 p 672.31 40 204 8.8 249 175-22¢ =54 241-7-28
N 2898 W 876489
‘. N 842678
: 200 W18 6 P 229 6.0 -8
i . W BT6895 .
i N 042678
| § 23 W8 7 P 220 -8 -8
% W 875615 .
i 59- 8- 1 N 243799
i 299 W10 8 P 684.33 252 214 6.9 205-251 6-73 2997 BCREEN
‘ ~ 2997 2996R W 875689

f
)

}

——
.

e s P e E o e g .
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RUO FILE § !
WELL ' INIT. |
DEBIGNATION CABING DRILL DEPTH DEPTH TO HIN-NAX DATE
----------- COORDINATES ELEV, DEPTH (FT) TO DIA, B M PERFORATED - COMP. FORMER
EMA NO. (PT-NSL)  (FT) WATER  (IN) FT}  DEPTA (FT) (M-¥)  DESIGNATION COMMENTS
_________________ —— P R iR s U e ! —— e . e e
N 836849 '
299 Wiy 2 P 694.84 e 232 6.8 249 235-295 8-57
2926R W 873006 :
, N 9370819
299 W19 3 B 695.12 e 225 o.8 144 239-200 9-57
2991 2929R W #74898
N 939848
299 W19 4 P 715.26 558 255 6.9 EYT) 255-535 2-68
2938R W 971999
0 715.52 288 253 1,59 , 268-280 5-65%
» 715.52 535 256 1.58 44 518-515 §-64
] 715.52 400 256 1.59 T 456-481 6-64
R 715.52 411 256 1.58 318 186-411 664
}5 8 are 256 o 345-370 -
N 936058
200 W09 5 P 780.08 235 215 6.8 230 285-238 11-68
2968R W 07605
N 036058
299 W19 6§ P 700.99 422 26 6.0 a 389-411 12-69
2969R W 874718
H #1780
299 W19 7 P 788 .09 235 217 6.9 223 208-233 11-68
2070 W 974125
. H #8574
299 W19 @ P 585 248 4.9 NONE 5-71
' W 873268
299 W19 19 - 789.89 573 3.5 468 NONE 4-76 D=7
N 837868
299 W19 11 p 258 6.8 . 4-03 §° SCREEN 220-258
2619R W 874218 . GROUTED

'l 48Y
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WELL INIT.
DEBIGNATION CABING DRILL DEPTH DEPTH T0 HIN-HAX DATE
==eeccmnee  COORDINATES BLEV, DEPTH {FT) TO DIA. BOTTOMN PERFORATED COMP . FORMER
EMA WO, (FT-REL) {FT)} WATER {IN) Iryl DEPTEB (FT) in-y) DEBIGHATION CONMENTS
8 #901312
499 51 oF P 492.58 149 #-11 bi-13
W 097521 |
& 001988
439 51 868G P 540.08 17 8-11 DB-14
W 287001
. B DIBEST
499 S1 an p 646.50 1964 15% 1900 103% #-17 FPETP WELL §3
W 887808
8 gesles :
~*499 58 7 P 548.59 399 162 8.0 ise 221-319¢ 3-72 FPTP WELL 2  WATER BUPPLY NELL
4817 W 87418
8 0031569 :
— 499 8@ P 5446.99 %4 158 8.0 294 188-281 3-12 PETP WELL 1 WATER BOPPLY WELL
4418 UN 1]



WRIT B TR i e 2
Iz B ¥ely M s
ARSI RIEEY - -
WELL NIT.
DESTIGNATION CASING  DRILL DEPTH DEPTH TO  MIN-I “re
----------- COORDINATES  ELEV. DEPTH (FT) TO DIA. BOTTON  PERFORATED Lun?. FORMER
EMA NO. (PT-HEL}  (PT) WATER (IN}  (PT)  DEPTH (FT) (N-Y)  DESIGNATION COMHENTS
N 023809 _
699 24 13 P 524,21 165 124 6.8 159 116-164 -4 25-15 CENENT PLUG AT 1S9FT
4416 4899R W 933315 SANFLE PUNP
N 823968
699 24 46 P 591.46 669 189 18.8 609 169-678 10-50 BAKPLE PUNP
4525 W 845994 PLUG AT 238
€99 24 95 -0 24-1M3 PROJECT ALE WATER
SUPPLY WELL .
! N 924788
699 25 E2 P 484,78 135 0-74  1C-6P-25
E 8016E0
N 924586
699 25 28 p 521.98 892 118 6.9 158 0-81 §-22
W a9z
N 824089
o €99 25 26 P 515.50 685 DRY  &.8 52 -6 5-2
X W 025794
N
N $25292
699 25 311 P 511,76 816 118 6.9 688 1-81  B-§
W 958985
N ¥25357
699 25 55 P 675,55 315 266  &.0 09 268-314 7-40  25-56 CENENT PLUG AT J4SPT
4415 W 855192 VBGS-1 SANPLE PUMP
N 925258
699 25 78- P 629.56 468 179 8.9 220 175-44d s-40 CENENT PLUG AT 220FT
as2 W 870088 SAMPLE PUHP
o §29.02 200 119 1.59 189-288 1-65 BEMOVED
P §29.82 438 178 1.58 437 420-430 5-64 REMOVED
o 629,02 390 179 1.58 398 388-398 5-64 REMOVED
'R 629.82 399 179 1.5 128-338 5-64 REHOVED
& 629,82 272 179 1.58 272 262-212 5-64 REHOVED
. N 825068
699 25 88 P §14.63 336 174 4.0 1218 170-265 11-46  DB-14 DEEPENED 1-79, X
Hae W 879512 CASING TO BAIFT

YL 39

e i a1
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VELL INIT,
DESIGNATION CASING DRILL DEPTH DEPTH TO HIN-MAX DATE
----------- COORDINATES ELEV, DEPTH (FT)} TO DIA. BOTTOM  PERFORATED CONMP, FORMER
EEA NO. (FT-MSL) (FT) WATER (In) (FT) . DEPTH (FT) {h-Y) DESIGNATION COMMENTS
N 8308536 )
699 31 65 Pp 683.89 450 242 8.9 318 240-450 8-57 699-30-65
4495 W 065357 ’
(+) 683.35 260 242 1.50 269 249-268 4-65
P 681.35 438 248 1.50 353 410-439 ~ 6-64
a 603.35 39 42 1.50 il 378-398 6-64
R 6683.35 3ls 242 1.58 322 319338 6-64
N 831316
699 311 B4A P 625.085 43198 6.0 6-83 DC-16A
W 983729
699 31 848 625.12 1688 12-82 DC-16B
N B312%0
699 31 84C P 625.98 3g54 18-82 DpC-16C
W 884230
R 812062
689 32 18 P 452.64 56 6.8 69 2-80 GOLDER 86
W 017582
N 812003
699 32 22 P 517.55 171 119 6.9 168 111-169 2-71 SANPLE PUNP
4794 W 621995 - .
N 031647
699 32 26 P 520.59 715 6.0 9-a9 GOLDER 48
W 826279 -
N B31873
699 32 31 P 522.00 118 6.0 162 a-08 GOLDER 71A
W 8311489
N 831868
69% 32 32 p 520 .53 780 117 6.0 147 o-60 GOLDER 71
. W 831504
N 832478
699 32 42 P 517.42 125 116 6.0 122 l18-128 6-68 PLUG AT 122

4127 W 042450




622

§'L 43

WELL
BESIGNATION

699 14 898
699 315 3
699 35 9
1419
699 135 16
639 35 l9A
63% 35 198
699 315 N7
699 35 ?l
639 15 &6

4494

699 35 7@
4441

699 15 78A
4445 4869R

- - p————
CABING
COORDINATES ELEV,
{FT-NSL)
6§43.00
N 833587
P 643.44
W 288016
N 815804
P 486 .36
W 883862
N 834788
[ 499.83
W 083175
N 83483}
P 457.03
W 815715
H 934728
) : 473.92
N 919974
N 834671
P 482.08
W 819826
N 814673
P 531.87
W 827477
N 834519
P - 534.36
W 92825)
N 83t868
P 725.65
W BE5758
N 834523
P £93.72
W 969988
R 235478
P 668.65
N 878198

B

DRILL DEPTH
DEPTH (FT) TO DIA.
{PT) WATER

i

185

176

565

556

1403

665

458

328

279

INIT.

117

61

a2

159

112

208

249

lad

[ S

(1K)

6.9

2.0

—

DEPTH TO
BOTTOM
(FT)

172

108

186

141
n
266

232

MIR-HAX
PERFORATED
DBPTH (FT}

233353

118-135

HORE

289-3117

235~

189-

s

79

e . LB} LR (L Al NS < e dhdie A o
DATE
CONP, FORMER
{H-Y)  DESIGHATION COMMENTS
6-81 RRL-§A
-1 RRL-6B
-0d GOLDER 53 DESTROYED
10-58 UGS NO.1§ SANPLE PUNP
34.7-9.2
8- 0 GOLDER 29
#-7% GOLDER #
4
8-71% GOLDER A
12-73 pDA-4
9-80 GOLDER 74
657 CEMENT PLUG AT 322FT
SAMPLE PUNP
9-48  34.5-69.5 6" LIN 8-233 BCREEN
T- 233-53 ,BAMPLE PUNP
8-58 35,5-78 CEHERT PLUG AT 232P7
SANBLE -pUNP

35-79 -

B e o adndn o



WELL INIT.

DESIGNATION CABING DRILL DEPTRH DEPFTH TO HIN-MAX DATE
mm—————— COORDINATES ELEV. DEPTH (FT) TO DIA. BOTTOM PERFORATED conp, FORMER
EMA NO, {FT-HSL) {FT) WATER (IN) {fT) GEPTH (FT) {n-x}) PESIGNATION COMMENTS
P EYYEY)
699 37 22 P 478.21 117 6.0 9-88 GOLODER 83
W 822064
N $37385
599 37 25 P . 581.37 135 6.8 #-88 GOLDER 76
W 824851
¥ 936028
699 37 36 P $43.97 438 6.8 " #-88 GOLDER 47
W 835037 |
N 837863
699 37 4 @ 6§99.17 517 297 5.8 385 316-134 11-55  318-4) PLUGGED AT 338FT
4489 W 8420874 37-42 BANPLE PUNP
o §90.4) 340 207 1.58 YT 128-348 12-64 RENOVED
4748 » 698,42 499 84 1.50 588 4a0-490 5-64 RENOVED
$149 @ 690.03 49 28 1.5 e 428-438 5-64 RENOVED
2 "} 698,42 39 284 1.50 n 379-380 5-64 RENOVED
i ; N #3701 E
659 37 82a P $16.75 448 163 6.0 175 155-418 10-69 CEMENT PLUG AT 175p7
4554 W falsne SANPLE PUMP GROUTED
0 $36.98 08 161 1.58 104 150-209 64 REMOVED
4621 P 616.95 00 163 1.58 349 400-408 2-62 REMOVED
%22 q 636.95 398 162 1.58 362 148-388 2-62 RENGVED
4623 R 636.95 120 162 1.50 i 299-129 2-62 REHGVED
624 &8 636,95 251 159 1,59 242 22)-251 -2 REMOVED
. CWCEYTTT : '
6§99 37 828 P 636.07 627 162 8.8 208 163~599 19-68
4555 W #1999
0 636.30 185 162 1.58 296 165-185 10-64
605 P 636.32 560 1.58 YT 540-568 5-64 ‘
o] 4686 [+] §36.38 430 1.58 184 398-418 5-64
1]
- 4687 R 636.39 3 1.58 141 318-338 5-64
™~ 688 § 636.30 258 1.59 a4 238-250 5-64
@ e 8 636.39 258 1.58 414 234-250 5-64
- 636.32 378 1.58 312 358-379 5-64 RENOVED

.
. . P L e,
i e+ ey aw L h ————— e asan, s S ol i st At meaw e e e [ ey it 4 L o dwiied Hiws, oY
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"~ WELL INIT,

" DESIGNATION CASING  DRILL DEPTH DEPTH TO  MIN-MAX DATE

- _ COORDINATES  ELEV. DEPTH (FT) TO DIA. BOTTOM PERFORATED  COMP, FORMER

2 EHA NO. (FT-HSL)  (FT) WATER (IN}  (FT)  DEPTH (FT) (H-Y)  DESIGHATION COMMENTS
; N Bin628

¢ 639 41 5 P 483.88 213 118 6.0 263 #-88  GOLDER 118

; W 984942

g N 941403 :

699 41 19 P 582,83 293 6.0 " #-79  GOLDER §
.".’ CHTITIN ‘
" | N 41952
B 699 43 11 P 512.78 a8 6.9 8-  GOLDER 194
18 W 18648 :

4 N 842407

] 699 41 20 P 485.97 97 6.8 #-84  GOLDER 3}

¢ W 019741

) .

b N 048692 ;

] 699 41 1 P 466.58 120 71 a.8 1 65 -115 7-48  48-20 SANPLE PUNP

i ' 4430 W $22076

; N 848642

ro 699 41 25 P 468.987 15 12 6.0 8l #-88  GOLDER §2

) o W 025081

i 84020 .

k2 69% 41 31 p 504.63 ¥5 16 6.0 126 #-69  GOLDER 44

ot 838731

4 "ETITLE

# €99 41 91 p © §52.64 4099 1.9 18-82  RRL-14 4.5 IN, CASING
i w 891228 20 2079
h N 942075

i 699 42 2 p 433.50 95 76 6.0 74 - 9 8-79 SAMPLE PUNP

i a8sg W 881924

4 N $41999

i 699 42 3 P 444,27 428 .0 $-0  GOLDER 116
ki W 883225

¥

H N s41a4T7

3 699 42 19 P 495.58 20 138 6.8 222 9-90  GOLDER 112
g y W 999652 _

3 ™ . N

b ~ 699 42128 @ 514.27 350 141 6.8 189 120-328 12-57  43-11 PLUG 188,5AMPLE PUMP
A 3 1517 W 011725 42-12 6" LINER 181-18)

Y " IT TN — —— — e - . 7
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WELL - INIT.
DESIGNATION CASING  DRILL DEPTH DERTH TO  MIN-MAX DATE
----------- CODORDINATES ELEV, DEPTH (FT) TO DIA. BOTTOM PERFORATED COMP, FORMER
EMA NO. (FT-HBL}  (FT) WATER (1N) (FT) DERTH (FT) {N-Y) DESIGNATION : COMMENTS
N 047418
699 41 92 P | 887,58 755 6.8 103 19-8}  RRL-8
W 091631 :
N 846705
6§99 47 BEA P : 718.61 6.0 11-83  DC-28A
W 879016
1 269 1.71% 658-672 12-83 SCREER
2 259 1,75 583-513 2-84 SCREEN
N 946510
§99 47 98B P : 712.34 3112 12.5 1632 ' s-83 DC-288
W 979835
N 846706
699 47 BiC P 711,22 12.5 11-83  pC-28C
W 079519
1 i 712.58 3118 1.75 31567-3509 1-84 SCREEM
" ! . .
- 2 . 712.66 s 1.7% 2932-2954 -84 SCREEN
3 ' 712.04 Ml 175 2757-2179 2-4 SCREEN
L
4 : 713.92 312 | 1.15 2417-2439 2-84 SCREEN
5 f 713.18 312 1.5 1878-1892 2-04 SCREEN
6 f 713,34 312 1.75 1619-1629 2-84 BCREEN
N 846986
699 47 asp P ; 1405 399 12.5 1-84  pC-20D
N TTTET
1 ’ 713.14 258 1.75 1186-1488 1-84 BCREEN
N 848079 :
699 48 7 P 384.72 54 29 12.0 49 12 - 32 -43  HD-6w SANPLE PUMP
4756 W 086547 BAN-6
" N #40478
699 40 17 P : 429.58 0 6.9 -4 HD-22TH FILLED IN
W Bl6616 HAN-25
o N 847943
5 699 48 19 P 424.98 86 63 6.9 as &8 - 15 3-44 HD-21TH SANPLE PUMP
4ase w al7e78 BAR-24
~J4
[0 ]
1
. J
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T SRIGHATION
......... COORDINATES
EMA NO.
"N 049944
699 58 18 P .
W elalte
N 849888
§99 58 M P
W 813917
N 059889
699 50 26A P
41689 W 928358
N 059283
699 5P 288 P
4844 W 27518
N 850876
§99 58 26C P
W 8528219
H 858299
699 58 38 P
4451 . W 829833
N 050296
69y S8 42 P
4468 W 041999
0
4666 P
N 58158
699 58 45 P
W 9443892
" D498l
699 SB 48 p
46883 W 847580
N §49H4D
699 50 S3 p
4473 W 951267
H e49812
699 59 85 P
4197 ‘ W 884585
0
P
Q
R
. s

'
L

CASING BHILL VEFIR wE o PP TRrYRIN . '
ELEV. DEFTH (FT] 70 DIA. B. .OM  PERFORATED Conp. FORNER
{PT-MSL)  (FT) WATER {iN)  (FT}  DEPTH (FT) (H-¥Y)  DEBIGNATION CONMENTS
389.78 G .9 8- 0§ HD-SW REP 2 FPILLED IN
139 BAN-5
392.43 13 12.8 §-4)  UANFORD CITY FILLED IN
WELL BAN-28
529.00 260 .0 269 4-45  BY TELE. EX  PUMPED WELL FILLED
WELL N
537.38 167 M5 6.8 161 146-156 8-71 GH-5 SCREEN 146-156 PT.
SAMPLE PUNP
534.77 390 DRY 6.8 #-48  GOLDER 28
520.04 380 136 8.8 178 138-221 7-48 PLUG AT 178
166.04 125 53 0.8 108 53 - 64 5-55 SANPLE PUNP
. PLOG AT 188
467.10 98 59 1.5 % 78 ~ 99 465 REMOVED
466.84 15 59 1.58 15 119-115 §-17 §8 BLOT SCREEM
451.41 178 6.8 133-178 5-29 18 BLOT SCREEN
558.39 258 6.8 213-258 080 28 8LOT SCREEN
556.30 185 156 8.8 159 142-159 2-55  S58-54 BAMPLE PUNP
PLUG AT 159
719.35 685 204 0.8 335 205-545 11-57  699-50-84 CEMENT PLUG AT J15FT
SAMPLE PUNP
739.68 9a 285 1.50 m 208-208 4-65 RENOVED
719.35 525 292 1.58 525 520-525 e-78 69 GLOT BCREEW
739.68 sis 299 1.58 308 529-549 5-64 REMOVED
739.68 460 285 1.59 69 169-409 5-64 REMOVED
739.69 20 1.50 18 90-420 5-64 RENOVED

180 ey T L 11 U T e - A
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WELL
BESIGHATION

699 55 608
4835

699 55 6ocC
639 155 63
699 55 65A
639 }55 65p
699 55 65C

699 55 18
4442

0
W25 P
699 465 76
4533
4]
467 P
699 55 89
4453
0

oty gt = i P8 T = s g . b Sy
Taiy.
CASING DRILL DEPTH DEPTH TO HIN-HAX DATE
ELEV. DEPTH (FT) TO DIA. 8OTTON PERFORATED COMP.
{FT-HSL) (FT) WATER {iN) (rr) DEPTH (FT) {H-Y)
573.48 288 173 24.8 288 238-205 1-44
571.92 | B |
572.00 198 is 14.8 199 5-44
580.88 13§ 6.9 136 2-44
5680.08 146 43 16.0 146 4-44
‘588 .88 146 146 ) -44
:559-'3 285 148 8.0 lap 136-202 6-408
362.10 160 14 1.50 168 1Se-168 " 5-68§
569.93 195 148 1.50 195 198-195% 6-77
583 .24 238 142 8.9 192 141-221 i-59
581-59 178 142 1.58 158-178 5-65
5683.50 203 142 1.58 201 183-203 9-63
617.43 235 167 8.8 215 168-118 11-48
§17.69 198 165 1.50 151 168-199 4-63
617.69 2280 165 .58 229 200-229 9-6)

4665 p

COORDINATES

N 855425
P
L L1 R] )

855)a8
262740
855160
865380
835399

- L]
2 ¥ £ T =

065368
855190

by
T £ =T X

263300

855326
P

69955

N 855001
W 875697

N 854969
e
W 288592

FORKER
DEBIGNATION

COMMENTS

200HD-5N

200RD-4W

08%0-2w

200HD-3W

2080D-6W

14:20.24. IN.CABINGS

CASING RENOVED

CABING REMOVED

CABING RENGVED

CABING REMNOVED

CEMENT PLUG 188FT

REMOVED

68 ELOT ECREEN
CEMENT PLUG AT 192r7
EAMPLE PUNP

REMOVED

REMOVED

CEMENT PLUG AT 215FT
SAHPLE PUNP

REMOVED

REMOVED



REFERENCE 8

Ground Water Monitoring at Hanford Site,
January-Oecember 1984, PNL-5408




File Note W @ﬁ
ey
Date: 10/29/87 A
W
From: RD Stenner

Subject: Prefix number change for FFTF well identification numbers as
used in References 7 and 8 of U.S. DOE Hanford 200 Area NPL
package

The document in Reference 8 uses the 699 prefix for the FFTF wells which is
the general prefix used to indicate general Hanford Site with no attachment
to a specifically defined Hanford Area. The document in Reference 7 uses the
499 prefix for the FFTF welis which is the prefix for indicating an
assignment specifically to the defined Hanford 400 Area. The wells S0-7 and
S0-8 with the 699 prefix in Reference 8 and the $0-7 and S0-8 wells with the
499 prefix in Reference 7 are the same wells.
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RADIOLOGICAL IMPACT .

d-water transport of radionuciides at the
Hanford Site represents a potential pathway for

sure to radiation via water obtained from
wells thattap the unconfined aquifer or from the
Columbia River into which the unconfined

aquifer discharges. The following discussion

Additional monitoring of al! DOE drinking water
systems at Hanford is conducted by the HEMF.
Infermation on this effort can be obtained from
Maas (1985).

COLUMBIA RIVER

csamines these patential pathways. .. —Ground water from the unconfined aquifer

UNCONFINED AQUIFER

Quring 1984, drinking water for the FFTF (wells
§99-50-7 and 699-50-8), the Yakima Barricade
Cuardhouse (well 633-4 , the Arid Land
gcology (ALE) site (spring and weli 699-518-51},
and the Hanford Patrol Firing Range (well §99-
28-E0) was obtained from the unconfined
aquifer, orin the case of the spring the confined
aquifer. Figures 1 and 4 show the location of
these drinking water sources. Untreated water
sampies were collected quarterly from taps at
the various sites. Analyses were conducted to
determine the concentrations of gross alpha,
wCo, "WEs, %51, *H and gross beta at all the sites,
and additionally, ™Ru and 2Na at the FFTF. Cai-
culations were performed by computer mode|
{Napier, Kennedy and Soldat 1980) to determine
if the annual dose exceeded the 4 mrem dose
equivalent limit established by EPA (U.S, Envir-
onmentai Protection Agency 1984) and the State
of Washington (Washington State Department
of Social and Health Services 1978) for drinking
water.

Quarterly drinking water samples coilected at
the Patrot Firing Range, ALE, and the Yakima
Barricade were at or below the detection limits
for the various constituents listed above. At the
FFTF, anly tritium appeared at leveis weil above
detection, or State of Washington or Federal EPA
screening levels, Tritium concentrations ranged
from 24,000 to 35,000 pCi/t, with a3 mean of
29,000 pCi/L. The annual intake of 250 ! of water
{(based on an occupational consumption of one
17d for 250 d/yr) from this source, at the mean
concentration of 29,000 pCi/!, would produce a

"~ S0syear commirted whole body dose equivalent

of 0.46 mrem. This calculated dose equivalent is
less than 15% of the Washington State Drinking
Water Standard of 4 mrem per year.

enters the Columbia River via subsurface flow
and springs that emanate from the riverbank, as
reported by McCormack and Carlile (1984). The
amount of tritium entering the river is calcu-
lated, based on the average concentrations of
tritium in wells near the river and the flow rate of
ground water into the river.

During 1984, tritium concentrations measured in
wells at the old Hanford Townsite were in the
range of approximately 100,000 to 250,000 pCi/L
The average concentration of tritium entering
the river in this area during 1984 was estimated to
be 172,000 pCi/L. Except for some small zones
around the 100-8, C, 100-K, and 100-N Areas (see
Appendix B.2 and Figure 5), ground water from
the Hanford Townsite area represents the highast
probable tritium concentrations entering the
Columbia River.

Despite the fact that tritium enters the Columbia
River near the Hanford Townsite, the impact to
the river is low. The average annual flow rate
from the unconfined aquifer into this section of
the river near the Hanford Townsite has been
estimated to be approximately 0.085 m!/sec
(3 cfs). This is based an the ground-water Varia-~
bie Thicknes; Transient (VTT) model developed
for the Hanford Site (Reisenader 1979). During
1984, the average Coiumbia River flow rate ar
Priest Rapids Dam was approximately 3,186 m3/
sec (112,500 cfs) {Prica et al. 1985). Ground water
entering the Columbia River from the Hanford
Site was, therefore, diluted by several orders of
magnitude because of the difference between
the river and ground-water fiow rates. The tri-
tiurn concentration in the river because of ground
water in this area was calculated to be nearly
5 pCi/L. During 1984, the average background
tritium concentration in the Columbia River
upstream fram the site was 130 = 15 pCi/!, and
the average concentration downstream from the
site was 170 = 23 pCi/i (Price et al. 1985). The
contribution by ground water compared to
background concentrations was not significant,

Ref 8.1



30-0CT-87 Version 1.0 Page
ENVIRONMENTAL SAMFLE ANALYSIS RESULT REFORT

0S5 MAR 84 to 19 NGOV 84

WATER SANITARY WATER SAN GRAEB UNFILTERED

Samp #: 1220 FFTF 481 BLDG

108/H = LIA

Result +/- 2 Sigma

Date OFf Date On (PCI/L ) Caomments
( 05 MAR 84 05 MAR 84 3.T4E+04 +/~ S.9TE+O2 )
01 JUN 8% 01 JUN B84 Z.64E+0Q4 +/-= S, 11E+03

20 AUG B84 . 20 AUG B84 2.96E+04 +/- S.41E+02
19 NOV 84 19 NOV 84 2.38E+04 +/- 4.84E+0Z

Fraction of Results:»DL: 4/ 4 Mean: 2.88E+04
Minimum: 2.38E+04 (19 NOQV 84) Standard Error of Mean: S.44E+07
Maximum: Z.Z4E+04 (05 M&R 84) Standard Deviatiocn: 1. 13E+04

Madian: 2.44E+04

1



REFERENCE 9

Project Inspection, Log Book Project V-749,
400 Area Water Systems Improvements Water Well (FFTF Well) No. 4



EILE NOTE

Date: 12/28/87
S

By: R.D. Stenner pD

Re: Discussion regarding the need for drilling the new deeper
drinking water well at FFTF

The new drinking water well (well 499-S1-8C) was drilled to provide a
deeper source of drinking water at the FFTF in order to provide drinking
water that met the drinking water standards for tritium. The water from this
new weil is used exclusively except during high water demand perieds and
during preventative maintenance scheduled outages where the water from the

~other two wells is mixed in the system to supply the needs of the FFTF. The

general percentage of water mix in CY-1986 is as follows: 83.1% from 499-51-
8C, 16.8% from 499-S0-7, and 0.1% from 499-S0-8.



Parsons invited to attend:

g’r Meier Associates  Onwigo Drilling  J. A. J.
James Canon * Jerry Bultina Bill Swift
Tarry Meier DaTe Bingham :
Randell Brown i

W. H, C.

Ken Blair
John Forsberg

Lrs (48° and clear)

2/28/85

Drilling of tha well was completed on February 27, 1985
to a depth of 40Q feet. The casing has been installed to a
depth of 36d feef, Teaving 40 feet of open hole.

A meeting was held with the contractor, J. A. J., W. H. C.,

D. 0. E. and Mejer Associatas. ' In attasndance were:

Onwigo Orilling J. AL J. W. H. C.
fale Bingham Bi1l Swift John Forsberg
Jerry Bultina
0. 0. E. Maier Agssociates
John Neath James Canon
Randall Brown

The discussion was on well screening and development. The
driller suggestad driving casing_ta the 400 foot depth, and per-
forating untiI the desired raté islavailabTe, which wc;1d also
bring an anticipatad savings, as perforating would be less ex-

pensive than screening.

Ref 9.1



Maeier Associates suggested screening the lower rortion
of the hele for maximum yield at that depth, as the hole is
now open. [t was agreed that the driller would instali
10 fast of solid casing in the bottom of the hole, 30 feet
of screen from depth 390 feet éa 360 faet, then tast pump
the well to find what the G. P. M. would be. ' If the G. P. M.
is not sufficient (200 G. P. M. minimum} perforations will
be made at depths determined by the driller and the enginear.

I¥ additional savings are obtained, this money will be
spent in the testing and developing of the weil.
~ -.The driller will discuss the soil analysis and screen
design with Mr. Brown, and aiiowed to order screen as ver-
bally approved by Mr. Brown. No work will be allowed to
procee& without the submittal from the contractor on fﬁe
analysis, scresn design, alternatives for developing the

well (such as perforating) and testing. -

Ref 9.2
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REFERENCE 10

Washington State Public Supply System Listing
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REFERENCE 11

Memo to file from BW Mercer on 8-14-87, Drinking Water Wells in
Franklin County Within 3 Miles of the 200 Area and Within 3
Miles of the 300 Area Defined Boundary




5= Battelle Frofstmeer

Pac:f‘c Northwest Labaratories ) Internal Distributicn
File/LB
ate August 25, 1987
To File

From B. W. Mercer%ﬂﬂ;/’rm @"),BLJ/Y\
Subject Drinking Water Wells in F Franklin County within 3

Miles of the 200 Area a Defined Boundary and within 3
miles of the 300 Area Oefined Boundary

Mr., Clifford L. Bates of the Benton Franklin District Health Department was
contacted on the above date for information on the number of drinking water
wells within the subject boundaries. Mr. Bates has a map of Frankiin County
in his office showing the location and nitrate levels of drinking water wells
that he i{s aware of. There may be other wells that have not been reported.
The number of wells within 3 miles of the 200-Area defined boundary and within
3 miles of the 300 Area defined boundary are tabulated on the following pages
which also give estimates of the number of people served.

-

BWM:DAL:dar



To File
August 25, 1987
Page 2

wells within 3 Miles of 200 Area Plume in the Columbia River

Boundary: 1) North edge of 7. 12 N. on an east-west line with Klamath Rd.
2) Fast boundary north-south along Taylor Flats Rd.
3) West boundary - Columbia River
4} South boundary - Sagemoor Rd.
Total No. of wells within this boundary is 17 including private dwellings and
community wells(3). Private single dwel]inﬁ'ke]ls = 14.

No. of community wells (from State of Washington Public Water Supply System

Listing)
Permanent People Migrant FarmWorker Residents
1. Eppich Water System 12 8
2. Cypress Gardens School 12 | 0
3. Rio Vista Orchards 8 0

TOTAL 32 3 = 40 people
assume 3 people to private single dwelling wells = 14 x 3.8 = 53.2 people
TOTAL = 95,2 peopie



To File
August 25, 1987
Page 3

Wells within 3 Miles of 300 Area Plume

Boundary: - 1) North - along Dogwood Rd on Tine to river

2) East - along Taylor Flats Rd

3) West - along Columbia River

4) South - along Dent Rd and 1ine to river
Total No. of wells within this boundary is 17 including both private single
dwelling wells and community wells.

No. of gommunity wells {from State of Washington Public Water Supply System
Listing

Na. Peonle Served

1. Cypress Gardens School 12
2. Ria Vista Orchards 8

TOTAL 20 people
assume 3.8 peopie at each single dwelling well:
15 wells x 3.8 people/well = 57 people

Total people single + community wells = 77 People



REFERENCE 12

Hanford Reservation Area Worker Census, BNWL-2298, July 1977
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REFERENCE 13

Waste Management Operations, Hanford Reservationms,

ERDA-1533, December 1975




FIGURE I1.3-4 ESTIMATED GEOGRAPHIC DISTRIBUTION OF THE -
1970 POPULATION (162,000) WITHIN A SO-MILE
RADIUS OF THE 300 AREA

The nature and extent of present land use 135 dfscussed here an the basis of arcs described from
the HMS. Land areas included in z 50-mile radius from the other two site areas are also covered.?
Figure [1.3-5 is an aerial photograph in which the ganeral pattarn of agricul tural ysage is
visible as the darker, regular-shaped areas.

Figurs 11.3-6 shows the Hanford site map with sector markings overlaid. Starting from a line
directly north from the HMS, the J- to l0-mile zone fs entirely within the Hanford site boundaries.
The area scuth of the Columbia River is under ERDA control and i a Timited access area, Land
north of the river is controlled by the Bureau of Sport Fisheries and Wildlife as a game refuge.
Al]l of this zone between the 0« and 150-degree radiais is limftad access arsz under contrel of
ERCA. Most of the zone between the 150- and 270-degree radfals consists of the Arid Lands

Ecology (ALE) Reserve, which is also limited access ERDA land under the control of Battelie,
Pacific Northwest Laboratories. Between the 270-degree radfal and the starting radial, land

south of the Columbia Rfver fs ERDA-contralled iimitad access while north of the river:the game
refuge is again encountersd.

Again starting frcm the (-degree radiai, the 10- to 20-mile one is a continuation of the game
refuge with some areas open for fishing, shotgun and baw hunting during daylight hours. Further
north, this zone includes the eastern-most portfon of the Wahluke STope and the Saddle Mountains.
Between the Wahluke Branch Canal and the Columbia River, the zone consists of lands in the
Columbia Basin Project which are irrigated ar are betng developad for irrigation. The area west
af the river is limited access Hanford site. Leaving the site boundary, the land is mainly
unirrigatad land used for grazing cattle and sheep. South and west of the Columbia River, in
the vicinity of Priest Rapids Dam, fs the U.5. Army Yakima Firing Range which is undeveleoped,
unpopulated land. Northwest of Priest Rapids Dam and Resarvoir is the Wahluke STaope partion of
the Columbia Basin Project. This area is partially irrigated with the rest {outside the Hanford
Reservation) expected to be irrigatad fn the next 10 years.

1I1.3-4
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e Trilateration measurements are performed between 17 benchmarks to measure crustal
motion. ine initial base data were deveioped 3 years ago, with additional measure-
ments at 6 months, 12 months, and 36 months from that time.

e Tiltmeters are installed at three locations on the Hanford Reservation. These pieces
af equipment provide continuous geographic coverage of crustal motion. The output is
telemetered to Menlo Park for interpretation.

Figure I1.3-9 shows the active earthquake zones in Washington deduced from earthquake activity.
East of the Cascades the trends are largeiy northesouth, paralle! to the Cascades, and divide
the state into separate geographical, structural and tectonic previnces.

In eastern Washington, clearcut relationships of epicenters to specific surface faults or
structures capabie of faulting are not yet recognized. The suggested low rate of tectonic
deformation for more than 10 million years!? does not indicate any cause for concern. Much of
the stress resulting from the continuing low rate of tectonic deformation appears to be dissi-
pated from random epicenters along joints and bedding planes.

On the assumption that an MM-VII quake (magnitude 5.5) were to occur at the northwest end of the
Rattlesnake-Wallula fault zone, ground acceleration of 13% g could be expected beneath most of
the Hanford Reservation.3! A design basis of 25% ¢ on the Hanford Reservation thareby allaws
for an MM-VIII intensity quake (magnitude up to 6.8) for an earthquake epicentered at the same
site. No such quake has ever been recorded in eastarn QOregon or Washington.

The siting of nuclear facilities over the synclinal troughs assures the maximum distance from

all hypothesized faults capable of earthquake gensration. If, in addition, the Ringold Formation
and Pasco Gravels are compact and unddsturbed, the site is certain to pose few problems. An
appreciable to high degree of conservatism appears present by acceptance of the MM-VIII quake
{magnitude 6.8) and the resulting 25% g acceleration for facility design purposes.

11.3.8 Hydroloay‘?) [re8, x.18, X.25]
11.3.8.1 Surface Water

The surface water bodies located within the hboundaries of the Hanford Reservation consist of the
Columbia River, various ditches and ponds in and near the 200 Areas and three ponds located in
the 300 Areas (Figure 1I.3-10). Two ephemeral streams, Cold and Dry Creeks, appear for a short
time only after heavy rainfall or snowmelt. The Yakima River borders part of the Resarvation's
southern boundary.

[1.3.8.1.1 Columbia River

The river reach from Priest Rapids Dam (river mile 397) to the head (approximately river mile 3571)
of the reservoir behind McNary Dam is the last free-flowing reach of the Columbfa River within

the United States. The main channe! is braided around the island reaches, and submerged rock
ledges and gravel bars cause repeated pooling and channeling. The rivarbed material is mobile,
dependent on river velocities; it is typically sand, gravel, and rocks up to 8 inches in diameter,
Small fractions of silts and clays are associated with the sands in areas of Tow velocity
deposition, beccming more dominant approaching the upstream face of each river dam,3Z,33,34

The Columbia River in this reach has widely varying flow rates due to regulation by the power
producing Priast Rapids Dam just upstream (Figyre [1.3-11). Flows during the summer, fall and
winter vary from a low of 36,000 cubic feet per second (cfs) to as much as 160,000 cfs each day.
The long-term annual average flow at Hanford is about 120,000 cfs, 35 but during low flow periods;
daily flows average 80,000 to 90,000 ¢fs. The mean annual flow rate for 1972 at Hanford was
159,500 cfs. In recent years, peak flows during the spring runoff have ranged from 160,000 to
550,000 cfs; the maximum flood peak of record is 693,000 c¢fs in 1948,

The river width in the Hanford reach varies between 400 and 600 yards depending upon flow rate
and position along the river.36 The depth at the deepest part of the meacursd cress-sections
_varies approximately from 10 to 40 Teet, with an average around 25 feet.  Daily fluctuations in’
depth caused by Priest Rapids regulation can be as much as 10 feet above Vernita and 5 feet at
Hanford. The maximum velocitfes measured vary from Tess than 3 feet per second {fps) to qver

11 fps, again depending upon the river cross-section and flow rate.

(aj_mﬁppendizTII.aeDrpraviées—a*maFé detaiied description of the hydrology of the Hanford
Reservation, In 1973 Atlantic Richfield Hanford Company authorized an independent review,
recently complated, of the hydrology program,

IT.3-13
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Draft Environmental Impact Statement, Disposal of

Hanford Defense High-Level, Transuranic and Tank Waste,

DCE/EIS-Q113, Volume 1



Focal mechanism and fault plane solutions of earthquakes within eastern Washington and
the central Columbia Plateau indicata that the principal compressional stresses are nearly
norizontal and griented north-south, while the principal tensicnal stresses are nearly verti-

cal (DCE 1984). This_suggests thrust or raverse fayltfsg on wast-west striking planes.
- These principal stress directions are in good agresment with mapped east-west oriented folds
and associatad thrust or reverse faults (DOE 1984),

Geologic stryctures of the Pasco Basin are typtcal of the Yakima Fold Belt subprovince,
which 13 characterizad by narrow, linear anticlines and broad synclines {Figure 4.5). Thase
structures generally extand eastward from the western margin toward the canter of the Colum-
hia Plateau, where they generally die out (Myers and Price 1979), Most known faults zre
associated with anticlinal fold axes and probably developed concurrently with folding {Price
1982).

Geologic and geadetic data have been intsrpreted to suggest that the CoTumbia Plateau,
including the Pasco Basin, was deforming at a Tow to average rata of strain In the middle to
Tate Miocene and that the rate of deformation has continued {nto the late Canozoic
(00E 1984), _

Sefsmic actfvity and related phenomena such as lfquafactfon, faylt rupture, and subsi-
denca are not believed to be plausible events that might directly release waste, eaxcent with
continyed storage of tanked waste near the end of tank 1ife, A related discussion of the
sefsmicity fs fncluded 1n Appendix R.

4,4 NYODRGLOGY
4.4.1 Surface Natsrs

The Columbia River, which flows through the ncrthern part of the Site and along the
eastarn boundary, and the Yakima River, which flows along the southern boundary, are the
dominant streams in the area. Both streams are important sources of industrial, agricultural
and domestic water for the region. The average annual Columbia River flow in the Hanford
reach, based on 65 yr of record, is about 3,400 m3/sec (USGS 1985). Minimum flows of
117 m3/s¢c have heen recorded. For a parfod of 57 yr of record, the average annual flow of
the Yakima River iz about 104 m3/sec and the monthly maximum and minfmum flows of 490 m3/se:
and 4.6 m/sec, respectively. Maximum Columbia River floods of historical record occurrad in
1894 and 1948, with flows of 21,000 m3/sec and 19,600 a</sec, respectively (DOE 1982a).
Floods of this siza would fnundate part of the 100-F Area but would be of littla consequence
to the rest of the Site. The likelihcod of floods of this magnitude recurring has been ‘
reduced by the canstruction of several flood contrel/watsr storage dams upstream of the Sita,
Normal river elevaticns within tha Site range from 120 m where the river anters the Sita near
Vernita to 104 m where it Teaves the $ite near the 300 Area.

fr

The probable maximum flood {(the flood dfscharge that may be axpected from the most
savere compination of meteorologfc and hydrologic conditions reasonably possibie in" the
region) would produce a flow of 40,000 m3/sac. Flood aelavations would be about 129 m at

4.10
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Badgers are present in low numbers in the 200 Areas plateau. The coyote is the principal

) mammalian predator on the Sits. Eik are found on the Rattlesnake Hills to the southwest of
the 200 Areas. Mule deer are abyndant on the western part of the Site. They occastonally
usa the waste ponds and associated riparian vegetation near the 200 Areas for food and water.
Mule deer tagged along the Columbia River have moved as far as 43 km from the Site (Fitzner
and Price 1973).

4.6.2 Aquatic Ecology

Aquatic habitats on the Site include the ponds and ditches in or ne2r the 200 Arsas, the
Calumbia River, and two very small streams formed by Rattlesnake Springs and Snively Springs
west of the 200 Arsas plateau (Figure 4.7). Ponds found in or near the 200 Areas are Gable
Mountain Pond, which fs undergoing decoewissioning, and B Pond, which receives cooling water
from the 200-E Area encapsulation facility (Emery and MeShane 1980: Mainhardt and Frostanson
m1979). The wastewater disposal sites have similar water-quality characteristics, and support
similar kinds of algae, rooted plants, and invertabrates; all contain introduced populations
of goldfish. West Pand (cresated by the rise fn the water table fn the 200 Areas) is very
alkaline, has a much lower dansity and diversity of plants and animals, and has no fish.

The ponds and ditches are tha only sources of water fn the arid environment of the 200 Arwas

plateau and therefore provide haoitat for many birds and mammals. The ditches ars generally.
lass productive than the ponds in terms of biomass per unit arsa of bottom or unit volume of

water. Streams formed hy Rattlesnake and Snively Springs are quite productive but are remota
from the waste sites. '

" The Columbia River is the largest surface water and supports the most important aquatie
ecosystem on the Site (ERDA 1975). Much of the river has baen impounded by hydroelectric
dams, and the sectian of river on the Site is the last non-tidal free-flowing reach in the
Unfted Statas. Forty-five species of fish have been identified from the Hanford reach of the
river {(Gray and Dauble 1977), Several species of aconomically important salmon and the
steelhead trout use the river to migrate to and from upstream spawning and rearing areas.
Fall chinook salmon and staelhead trout spawn on the Site. Tha Hanfard site serves as the
spawning arez for more than one=-third of the fall chinogk salmon in the mid-Columbia
(Watson 1970}.

4.6.3 Threatened and Endangered Species

Endangered and threataned plants and animals on the Sita, as desigmatad by both the fas.
eral and State of Washington agencies, are Iisted n Table 4.12. Thers are no endangered c-
threataned plant species on the Sita, althoﬁgh several species are listed as candidates for
andangered or threatened status or for classification as "sansitive.”

Beth the federal and stats authorities consider the peragrine falcon to be an andangeras
species and the baid eagle a threatened species. The state also classifias the white palizz-
as endangered and the ferruginous hawk and the pygmy rabbit as threataned.

The dald eagle is fairly common along the Hanford reach of the Columbia Rfver during
fall and winter, when it feeds on the carcasses of spawned-out salmon (Fitzner et al. 191

- 4.28
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The estimated population of Benton and Franklin Counties from 1981 to 1990 varies fram a
decline of about 8% to an increase of about 8%, depending on different assumed economic
factors. These factors include the restart of construction of WPPSS reactors, possibie
changes in agricultural growth, or the start of new DOE-related projects (Watson et al,
1984). -
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REFERENCE 15, 16 and 17
U.5.G.S. Maps Showing ZOO\Area Surroundings
5 Gable Butte, Wash 7.5 Minute Map

=2 Coyote Rapids, Wash 7.5 Minute Map
e ce——— - o= - = - = LogeKe Istand, Wash 7.5 Minute Map
i Vernita Bridge, Wash 7.5 Minute Map
o Snively Basin, Wash 7.5 Minute Map
S Iowa Flats, Wash 7.5 Minute Map

e River Island, Wash 7.5 Minute Map
ha : ) Horn Rapids Dam, Wash 7.5 Minute Map

Richland, Wash 7.5 Minuts Map
Wooded IsTand, Wash 7.5 Minute Map
Columbia Point, Wash 7.5 Minute Map
Hanford, Wash 7.5 Minute Map

Savage Island, Wash 7.5 Minute Map
Basin City, Wash 7.5 Minute Map
Mathews Corner, Wash 7.5 Minute Map
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REFERENCE 18

Memo to file from DA Lamar, on 8-18-87, regarding Personal

Observations of Columbia River Intakes at Taylor Flats



$=Battelle P e

Pacific Northwest Laborarories intemal Distribution
File/LB
Qate August 18, 1987
Ta File )
Fram 0. A, Lamar
Subject

Personal Observations of Columbia River Intakes at
TayTor Flats and Ringo

In observation of the Columbia River, 3 intakes were found 1n the Taylor Flats
region serving as irrigation for crops and forage. In the Ringold Ranch area
there are 2 intakes that serve the region as {rrigation for crops and forage.
At the Ringold Hatchery there was observed one intake that serves for the
rearing of steelhead fingeriings.

DAL:dar




REFERENCE 19

Endangered and Threatened Wildlife and Plants, 50 CFR,
Part 17, Subpart B, October 86




issued under Part 21 of this chapter;

T T T T and

(2) Identified in the eariiest applica-
-Lle &nnial repori required to be filed
by & permittee under Part 21 of ithis
chapter as in s permittee’s possession
on November 10, 1978, or as the proge-
ny of such a raptor.

(b) This section does not apply to
any raptor intentionally returned to
the wild.

(48 FR 31607, July 8, 19831
Subpart B—Lists

Sounce: 48 PR 34182, July 27, uu.uma-
otherwise noted.

§17.11 Endangered and threstened wild-
life.

(a) The list in this section contains
the names of all species of wildlife
which have been determined by the

Endangered
(see § 17.50 ef 3eq.).

(b) The columns entitled “Cormmon
Name,” “Scientific Name,” and “Verta-
brate Population Where Endangered
or Threatened” define the species of
wildlife within the meaning of the Act,
Thus, differently cisasified geographic
populatiors of the zame vertebrate
subspecies or apecies shall be identi-
fled by their differing geographic
boundaries, even though the other two
columna are f{dentical The term
“Entire” means that all populations
throughout the present range of A ver-
tebrate species are listed. Although
common names are included, they
cannot be reifed upon for identifica-
tion of any specimen, since they may
vary greatly in local ussge. The Serv-
ices shall use the most recently aceept-
ed scientific name, In cases in which
confusion might arise, a synonymi(s)
will be provided in parentheses, The
Services shall rely to the extent practi-
cable on the /niernationgl Code of Zo-
ological Nomenclature

(c) In the “Status” column the foi-
lowing symbols are used: “E” for En-
dangered, “T" for Threatened, and “E

50 CFR Ch. ! (10-1-86 Edition)

{or T] (8/A)" for similarity of appear-
ance species.

(d) The other dats (n the list are_.

“notreguiatory in nature and are pro-
vided for the information of the
reader. In the annusal revision and
compilation of this title, the following
information may be amended without
public notice: the speiling of species’
names, historical] range, footnotes, ref-
erences to certain other applicable
portions of this title, aynonyms, and
more current names. In any of these
revised entries, neither the species, as
defined in paragraph (b) of this sec-
tion, nor its status may be changed
without following the procedures of
Part 424 of this title,

(e) The “historic range” indicstes
the known general distribution of the
species or subspecies as reported in the
current sclentific literature. The
present distribution may be greatly re-
duced from this historic range. This
column does not imply any limitation
on the application of the prohibitions
in the Act or impiementing rules. Such
prohibitions apply to all individuals of
the species, wherever found.,

(fX1) A footnota to the FroeraL Rim-
1s1Txx2 publication(s) listing or reclassi-
Iying a species is indicated under the
column “When listed.” Footnote num-
bers to $§17.11 and 17.12 are in the
same numerical sequence, since plants
and animals may be listed in the same
Froeaat, Rxcistzr document, That
document, at least since 1573, Includes
a statement indicating the basis for
the listing, as well as the effective
date(s) of said listing.

(2) The “Special rules” and “Critical
habitat” columns provide s cross refer-
ence to other sections in Parts 17, 222,
228, or 227. The “Special rules”
column will also be used to cite the
special rules that describe experimen-

“tal populations and determine If they

are essential or nonessential. Separate
listing will be made for experimental
populations, and the status column
will include the following symbois:
“XE" for an essential experimental
population and “XN™ for a nonessen-
tia] experimental population. The
term “NA"™ (not applicable) appesaring
in either of these two columns indj-
cates that there are no special rules
and/or critical habitat for that par-

T2

U.S. Fish anc

ticular specic
propriate n
through 227

other niles [
such wildlife
quirernents. !
references |
column list a
two Services -
species or to
Federsl agemx
erntments,

(g) The ligt
includes all 1o

bons) iz lixted



" Do g™ I e T St T g AN T TR,

U.S. Fish and Wildlife Serv., Interior

ticular species. However, 3il other ap-
propriate rules in Parts 17, 217
through 227, and 402 still apply to
that species. In addition, there may be
other rules in this title that relate to
such wildlife, e.g.. port-of-entry re-
quirements. It is not intended that the
references in the “Special rules”
column list all the regulations of Lhe
two Services which might appiy to the
species or to the regulations of other
Federal agencies or State or local gov-
sTmiments.

(g) The listing of a particular taxon
inciudes ail lTower taxonomic units. For
exampie, the genus Hyiabales (gib-
bons) is listed as Endangered through-

ke

§170y

out its entire range (China, India, an.
SE Asia); consequently, all species
subspecies, and populations of thas
genus are considered listed as Endan
gered for the purposes of the Act. In
1978 (43 FR 8130-8223) the species Ha
ligeetus leucocephalus (bald eagle) wa,
listed as Threatened in “USA (WA _
GCR, MN, WI. MIY" Trather than ita
entire population: thus, ail Individuain
of the bald eagle found in those five
States are considered lsted as Threat-
ened for the purposes of the Act.

(h) The "“List of Endangered ana
Threatened Wildlife” s provided
below:




Histaric rengs

Vaitabrala
Population wheve
od of
Bvssiansd

13

H

TV

ndonesla. Enive [ 2 NA NA
" ) E 15 HA HA
Angola E 18 NA HA
Crina (Thhel. Himalayas) E 1§ NA HA
Vi i and Guynl 10 Agenting .. [ 1] NA HA
9 E 3 NA NA
Somalla, Sudan, Ethiopla.......ccvcerneieraasonne ) [ 4 L NA HA
Souttrwestern and Central Asla € 3 NA NA
Malagasy Rapublic (=Mad, n E ) HA NA
Malsgasy Rapublic (= Madagascer E 3 NA A
Indk k E 16 NA NA
Ethlapi T " NA [ 12.40ic)
Auavaila E 4 NA NA
0 E [} NA NA
-3 o E q NA NA
L 4o E L] NA HA
. " E 4 NA HA
Southeast Asia [ ] L] HA NA
Bl Bukmer's Indt [iying fax)........ Papua New Guines & 130 NA NA
Bal, bumbleb yotare honglongye! Thailand. 3 1% NA NA
Bal, ey Myotis gri Cenval and Southesslorn US A E 3 NA NA
Bal. Hawalan homry Leshnw cinersg . USA i) E ] NA NA g
Bat, Indk Myoss socel Eastorn and My UBA E 1] 17e5ia} HA
Bud, s Mariang irult ercpus iokuds, w.mnmo:.mus.xm E 158 NA NA
Bai, Merans rult Phorcy i i PMMUS&M [ 4 158 NA NA s
Rola, Tinlan, Saipan, Agiguan),
@a1, Ozark big-eared Flacoba io il ingara US.A, (MO, OK, AR) E L] NA NA
Bad, Rodigues ik |M‘ Iotl Frorcpus rodicensis Indian Ocean: Rodrigues sland. .............. e [ 130 NA NA 9
Bai, Singupore round Hpposh [ 13 NA NA
Bal, Virginla big-eaied Plocotus 1o o wipinianuy ...................| U8 A KY, NG, WY, VA) E 85 | 17.95a) NA -
Bowv, Baluchist Linwe hibel, gecrosianve an, Pakistan [ 3 23 NA NA
Ben, begrwn Ursve arctos pnano China [Tibel) E 15} NA NA ?
Bew, brown Liyug arcios arciog .. Pal LA 10 et s s et s suats oo oy [ 3 16 Na HA o
Baas, beowh &8 BT ... s | Lo SN (= 820 Pevriodi) Sioiarenn .. s o I L LN
ot inoug :
Suales.
Bew. brown or grizzly .......... s USRS aTios (=18, netsond) Holarcl Mk [ 3 3 NA NA E
Baaver. Castor fbwr bindal, Mongoll Eniire E | ] MA NA
Bison, wood Bison bison athalx Canads, North USA Conads.....oooorocreonen] & 3 NA NA f
ot
COrient MBNICO ......ooovce oo ] 1" NA NA
Bouth Akica .. E 13 HA A
| Mongoka, China ................ € % NA NA
-[ Canaca, US.A. (AK, 1D, ME, E| 28E NA WA
NH, VT, WA, W), 130E,

14
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| Canada, U.B.A (AK, 1D, ME, M, MN, MT,

. NH, VT, WA, Wi).
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Cal, Tamminck's {= golden cef
Cat, tiger.
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o
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1
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{
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Cckocosecs
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} Conue nippon manch Ching (Shankung and Chihll Provinces) ...... E 50 HA NA
Oz b réicuy Beazl, Arysnting, Unuguay. Bolivia, Pare- E 18 NA NA
.| Dama dame i, ¥ Wan, E 3 NA NA
-] Axis (= Convus) porcinue calamisnensis....] Philppines iCalamlan islands) E 15 NA MA
Desr, Ryulyss ska Corvie afppon & Japan {Ryulcyu lalands) E 50 NA NA
Dear, Bhanal sl Cerna nppon o China (Shansl Province) [ 4 50 NA NA
Dear, South Chine — Ty TN Souihecn Chine [ 80 NA NA
Dewt, swamp (= barasingha) Conve & ) ndia, Nepal. [ 3 RA NA
Doot, Y Carvisg elaphusy yorkandensie Ching ( E 50 HA NA
Dhls (= Asiatic wid dog) Cuon api USSR, Kosa, Ching, Inde, Southaast E ] HA NA
Asin.
Dibbler Antechinue spical Ausy sl E 4 HA NA
g * Dog, Atican wiki Lyceon pictus Sub-Saharan Africa. E 120 HA NA
vl Papio leucoph Equatorial Wast Alica, 3 " NA NA
Dugorg Dgong digon East Alica to souihem Japan, inchuding E 4 NA NA
Y.S.A, (Trust Terriloriss). .
| COpPMOPI JOHAN ...y s oo | BlTE LoONR, Liowria, vy CoaM...cnn] .. E 50 NA NA
Eland, Western glant Tewotragus derty devbi Senegal 10 ivory Coast E 50 HA NA
Elaphant, Alrican. Lowodonts aiica: Alica . T L] NA | 7400
Elephany, Aslan Eliphas mavd South-cenival and Soulheast Asa............... [ 3 1] ] NA NA g
! b Weslen US A, Westeen Canada E 53 NA NA
i cormmmsssinsssasannc] USLA, {northem pleine), Cansds E 3 NA NA Q
USA {CN) [ 1 NA NA W
: }) P Ethiopls. E 50 HA NA
N Gazoia, Craii’s (= Dibatag) TUTS— . PP YT [ ] NA A 9
Qaxalle, Cuvier's W 0, Algeris, Tunisls 4 3 HA NA
Gazelie, Mhon [T € 3 HA NA
Gaaebe, Moroccan {=Dorcas). ] [P , Algerla, Tunisia E 3 NA NA
Gazelle, Rio ds Ovo Dama....... Westen Sahars E ] HA NA P
Gaz ke, Argblan p Arwblan Peninaula, Palasting, Sinal 3 80 NA HA
Gazelle, sand Gazols subp manica Jordan, Arablan Peninsula E 50 NA NA k
Gazelle, Saudi Arabi GaroNS HNTEE SUIRYE s kuiasl, kag, Jordan, Sy, Arablen Penin- § ....0u.uenucnceensnen ] E 50 NA NA
aula.
Qaxzelis, Pslzein's. Garsla dortas p Somall (- - E 50 HA NA
Gazelle, slender-h d (= Rhim) Garels Nploceros Sudan, Egra, Algerts, Libys _— E 3 HA NA
[T AN Y ¥ 1 7 oy nciuding Nomascus) ........| China, iIndia. Southeas) Asia do E 316 HA, NA g
~
Qoat, wild (= Chiitan matkheu. ..., m.m"..‘-'- chifa v | Bt
- Asle.. | Coatan Rangs of t 18 NA LTI
Gore! sk canku ¥
1R,
i 4 mM-, Eset Ava....., 1 Erkee ] ‘. -




Goat, witd { = Chilian markhar) Capra 2094908 (= &  \Ghitanenais) .| Baulh Asla & AL
Garsl Nemorhasch €8l Asla E 1
Gorlta Goitla porita. Cantral and Wealaen Alica ..........................] E 3
Gusdships & sesl Arciocaphadig 10 * . u.s.nwmmnmdqumu T F1H]
Hase, Napid. E 18
Hy ot Swaynes E 9, 60
Hasbesat, Toa : &
Hoy. promy. 3
Horsa, Pravwaiskls. E 18
Husmal, North And E 15
Husmul, South Andean E 16
Hully, Cabitra’s oo imennniiimmessssstsssssassinind E 231
Hutia, dwart. . E m
Hoala, wge-sarsd y E 2k ]
i, intia sarth E 23
Hysad, Baibary E 3
z:n. brown E 3
Py do. E 3
Ibex, Wailla ] E 3
mpala, black-taced e 00, E 3
-3 ndi Malagasy Republic | =Madug i) do. E 3
-1 UE.A {TX, NM, A7), C. anis §. Armer Maxh d E 4
Mguanndl WEA. (T, Mexico [T — 3 i§
490 . E 16
oy} E 15
- . E 11
o T ?
40 T ?
do E [ ]
% do. 1 7
Koup I . - O E 3
Langur, cappad Frasbyta pleata Indis, Burma, Banglad da. E 15
Langur, smislk Frosbyt's Snladg ... commeesissemssississnenr...| G (Tioel), Incia, Pakistan, Kashmir, | ...... {7 S E 18
60t Lanka, Sikicn, Bangladash.
Langw, Douwg d Cambodia, Lacs, Vi . . [ 3
Langus, FISNCOl' ..oovvrsucscsinnens camnmsnssss] PROSDYTM WROCOMY.......coomsrsssronsossmsmssrmmsmnnsn. ] R (Kwangal), IAOChING ... ressoereme ] seeeer 0. E "
Langur, golden Frosbytis poul India (Asasm), Bhulan. s S - -1 3 1]
Langus, long-teilad " p Indonaala do T "
Langut, Pagl leland Masads {Simias) dor ...... - ] 0, E 3
Langur, purpie-leced Frasbyts sanax 84l Lanka (= Cayion) do. T "
Langur, Tonkin Sub-0sed.........cursurssreess Prpalivi {Rhincpiitecim) avanciukas..........| Viewnam . T 1
Lachwe, 1ed Nobus leche. Southem Alrcs da. ¥ 3, 13,

At
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Critical
Histodc range
Common name Scientiic nama Buatlened habiat e
[ Lomurides fncl. Chalrogaleidss, Leplle- Malagasy Republc { = Mad: 9 r) . 4o E 318 HA © NA
muridas), o members a: Qenaca
Lamur, Funes, Hapsiema, apdemu,
tﬁm Alocebus,  Chewrogalous,
Leopard Paniters percus Alica, Asla 1 wn tound, Ef3s 114 NA NA
SxCopl wharg &
s Bslad an
Thesatened se
el lonh below.
Do - ] . .} In Akics, In the T35 14 NA | 17.40(0
wild, south of,
and
e lollowing
Gabon, Congo,
. i-h. Uganda,
onrye.
7 Souiheast and south-cenual Asls, Tabwan. | Entre............ ... € 318 NA NA
o el Cenkal Ans & E ] NA HA
Unaang. spotied Prionodan pardicolor HNepal, Assam, Vistnam, Cambodia, Lao, § ... . RO E 15 NA NA
Burma
Uon, Aslalic ... Panthecs oo porsk Turkey 10 Indis 4. E 3 NA NA
Lorls, lwssar slow .. Nyciicad P Indochy do T l: NA 17.40(":]
Lynx, Spanan........ Fela (mlynx) parchng ... Epein, Porlugal ser 80 K KA
",M" , F rock..... M yolopd Talwan do. T " NA 1 17.40c)
Mecaque, Jepaness Macaca A Japan (Shikoku, Kyushu and Honshu iy | ...... L OV T 18 NA | 17.4000) 8
lands}.
Macaque, on-lslied L oy India E 3 NA RA s
Macaque, stumg-laked A h indla (Assamj 0 southamn Ching T 1] HNA T 17.40(c)
Mscague, Toqus .. My snics. | 8¢ Lanks {=Caylon) . T 1" NA 1 17.40(c)
Manales, Amazonian..., . TACDOCANS IO .o oo | Sl America (Amazon River Basin) .... E 3 , NA NA 9
M . Wasl Alrican, Trichechue plenal | West Const of Akica fom Senegal Aiver ¥ [ +] NA o
0 Cusnza River. . ~
Manates, Wasl Indian (Floridy)....................] Frchwchus mangiy USA  (southesst . Caibbs L L [T S E L) esiw KA
South Amenica, ?
Mandak..... | Pagis spiviax Equalorial West ANica do € " NA NA oy
Mangabey, Tans River................ .| Corcocebus galerinzg Norws do. 3 3 NA NA k
Mangabey, white.collared o G buy forguatue Senegal s Ghana; Nigerds o Gabon ......... [ 3 ] NA NA
Maigay Feks wieil USA (1), C and 8. Amavi E [ NA NA
Marknor, Kabal Capra fakconen Alghanisian, Pakk E 18 NA NA g
Markbor, st ot-bw d... Capra fak W javdiond ") [ 18 NA NA 5
Maimossl, bull-hesded Callitvic favicep Brazi £ 130 NA NA g
S
Marmosel, bully nited apr ..
Mermasel, cotfon top . E Fk] NA [T =4
Marmasat, Goelgr's . - E 1" NA NA l"
Mmol, Vencouvar land.. Feny, Botvia ._ | eremoesaren E 2 HA NA
: Marauplel, ierbos. .. = i 130 HA HA gl
oy Masuplstmouse, large dessd......... P - e LU Rt & ¢ Ha o
l‘mA-M«uulq Fum-tacm. 4 4

; "I Marupiat-moure. fong-taded
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. Masmoset, bully Wied-sa

[FYTAL T L ————
1, Goaldi's.

[TV IOO TN YT S——— Y {mrdiopa)..
Monkey, L'hosst's G
Mankey, Prauss’ red colobus ...

FYPRTR ST NPT T I—
Monkay, 1ed-sared nose-spotted...........oun-]
Mhonkey, apioar
Monkey. spide

Monkey, Tana River red colobus.........c....]

Monhey, woolly SI08E ...
Monkay -tallad
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[
Historic range habitst nioa -:
Common name Scieniiic name ~
‘ brmad Amark £ NA NA
Ottav, glant Praronurs Sauth E NA NA
- buira longicaucis teci. platengis) - .
3::: m“‘ Lutry dokng m south o Gialts of Magalian. ... : u": x
sharn sver ... Lutrm provocar ... , Arg . "
Pl souhan pae, Enfycrs itds nereis emsmieen] Wl cost US A m €A} soutn T NA NA
) to Mvsica {Baje
' AROpods meissole 'sopie’s Republic of Ching NA HA
’p.mmm """ Mands & & :Mu : “ ] E A NA
[y 4;.'.5."‘ O v SONCORY O o US.A (LA and AR sasl o §C and Fi). 1 £ tiA M
Planigale, Wilg ; Flangale ingramy subtkssime (lommady P | Aus
S b oust N ; o
Porciging, thin-spled Chastonys mbspinoss .. Bzl E :: oy
Possum, Loadbealer's .. Gr : . E HAL A
Possum, mountsin Promy....... 73 parid ... priy H NA NA
Posaum, acaly-ipied.. o ek d H A oA
Prakis dog, Masican,.. Oyromys T iyl IS
Praiie dog. Uwh............... .| Cymonys £ A ‘Wﬂlm
y v E NA NA
Pronghormn, B E NA HA
Pudu., [ NA NA
Puma, Costa Rican c s NA iy
popess E 59 HA NA
Aabbit, Ryukyy H 3 A NA
Rubbli, voicano H s vy A
A, inise n-iLlor.. H 0 | 12osie MA 8
Nal, Frewna BAIOD ... o 2| 17osie by
Rat, Morrg Bay kangaroo E H NA NA 9
Rad, siick-neat............... . H . " o
Ralhangaoo, brush-islted H : Y NA
E 4 NA NA 9
E 4 NA A
E 4 NA NA
" £ " oy L '..i';‘
indty, Napal S - 3 4 A NA
::“ ...... Indones. Indochina, “.lu:r-, Trhadland, E | ] NA NA o
Rivnoceros, northem whitg . | Cor e s colony...... o Zaie, Suden, Uganda, Cenkal African R SOOI E 3 NA NA
Repubic.
Atwocwos, Sumaan . Do W = Didernocencs) sumairen- Banglavmsh t0 Vielnam K Indonesta | ...... E 3 NA NA g
'3 {Barneg).
Selgs. Mongatlan (antaiops) . Sepa tatacca mongoiice . 1 Mong, J ...... L TR B - 1 NA NA g
L=
Sahl southern beared. ot E m NA N
Saki, white-nosed. ., do H M NA HA l"
Senl, Canbbean monk . 00 E| v2u NA NA
Seul, Hawalan monk.,., 0 E I NA NA
Sasl, Medteranasn monk " E M NA NA
. E ] HA I
..., [ ] 1" NA LIS
ot ?




e [ ] [T1) A NA ﬁ
. I € 3 HA MA
4a. E| 1.2 4 HA NA
-y E " HA wa A
SR 3 NA nmo8
-8 3 2 NA wo §
) E 1] NA NA @
do. E ] HNA NA
...... do. E ] NA HA 5
a0, E 3 NA HA Q.
Gtvaw, Dismal Swamp southsssiem .., e BB T F{1] HA NA =
Biamang o ¥ I &, E 15 NA NA ."
Siakas Fropithecus spp. (s 8pecies) ............ .....] Meisgaey Repubhc (= Mad ) do. E 4 HA NA
Gioth, Braziian dvee-toed Brackpus KrQuass B TS AR 00 o) E 24 NA T
Solsnodan, Cuban Sosenodoe (Alpogaie) cubanus Cuba do E 3 NA NA 9
Solsnodon, Hakian Salenodon parado Dominican Republic, Hull e E 3 NA T
Scuirnel, Catolng norihern Bying Gilaugomys sadvinug oA US.A. INC, TN) -3 E e NA NA T
Squiriel, Deimarve Penineus bou................| SChasill Nper caersut UBA. {Deimarva Panineuls 1o scutheast | Enwe, sucept El 1,181, NA NA D
I PA). Susaax Co., DE w s
Do - P UBA. [DE— X T NA | 1784 9,
| : Sussax County). ]
SquiTel, YHginks NS MG ..o ] GUOUCOMYD SAOWKE MBI ....ccomsrrsrrrni] WBA (VA WY ooreeeeceremrreers e resessn] B erocsreoe | [ " NA wm
Glag, Barbary Canvue slaphus b Tunisia, Aigeria 00. E ] NA NA
2 Sug Kestwk OO BATIUIE PO srssmsso )] KB e E 1 NA NA
Bunl, Zanak Neotrague (A ague) hatus mos | Zanzioer (8nd newsty LANDS)..............ooversr.] 1oones 40, E &0 NA NA
Ichatua
Tahe, Arabian Heniragus jayshan Oman 40 E ] NA NA
Tamaraw Bubshs mis Philippk 4o, E 4 HA NA
Tamadin,  golden-umped = golden 1 Lianpinecus (= isontideus) spp. (adl | Brazil . -} E 3 NA HA
headed Tamanin:. = goiden-ion Maumo- | speces).
[ .
1 W, plad. Sguainug bicokor. g0 £ 1] NA NHA
Tamasin, while-looied SAUAND SOUCOPUL........-ecurrrscsrsrssssasessnss] COUHOUN crereverree e ereree Y 1 NA | 17.40(c)
Topir, Asian Tupinus incicus Burma, Laos, Cambiodis, Vielnam, Malay- E 1 NA MHA
w4, Indonesis, Thailand.
Taph, Brazilan, Tinpins Colombia snd Yenszusla south & Peis- E 3 KA NA
guay and Arganbna.
Tapis, Coantred Amad Yipiue baicl Bouthira Meuco o Colombls and Ecua- E 3 NA NA
: dor.
Tapir, Lok Tapinn pinchag Colomble, Ecustor and possily Pamu [ 3 NA NA
snd Vahwlusla.
Tarsior, Philippi Tirsiue gyrichia Philippd T ] HA | 17.40(c)
Tigw Panthera ligris Tompoiate and Trophcal ABl.....oow.conscnricn] st E 2,8 NA NA
Tiges, Tasmanisn {=Thylacine) Thylecious cynocephah Ausata E 3 NA HA
U LR o O ——— C?c.u.a pP. (0l wpecien} ...........ocinins] P, Braxll, Ecusdos, Colombla, Venatu- E 3 HA NA 00
ola. -
Uslal OLnu inon (= rwniale) 0phON...........| Cypruy £ 15 NA N M
} =

2B

b



popdv Ihn::l‘\u Bia- Crilical | Special ‘:
a .
o we | mwed | habimt | ries oY
Hesatanad :
<o E 3 NA MHA
do E 188 | 17.05(a NA
do oy B . NA A
do E s HA HA
do [ 4 RA NA
) E 4 NA NA
do E 4 NA Na
do. E ] RA HA
do E 3 NA NA
do [ 3 NA HA
- E 3 NA NA
wunr .. E 3 NA NA
do E a NA NA
do. [ 3 NA NA
do. E 3 NA NA
do. E 3 NA NA
UBA. (40 E]1813,§ 17080 NA
! coniemminouy 18, 35
oo ‘ Gislos, ancepl
[ ] MN), Mexico,
Bo...! L SRV N ] USA. (M) T 36 ) 1708} | 140G
Well, maned Chrysocyon beachy Aigantina, Bolvia, Brezll, Paraguay, Urs- | Enice.......................] E 4 NA NA
guay.
Woll, rel. Canle Al U.B.A. {south UBA wesl lo can | .....do.........n... E 1 NA NA
el T).
Wormbat, hakry-nossd {wBamads and Lasiorhinug kremi tlormedy L. bernardt | Ausiralls 4o E 48 NA HA 3
Cuesnaland haky-nosed). and L. pikespiel.
Woodral, Key Lasgo y Brkiana 8mal...... v usa (Fy e e meg NA KA g
180
Yok, wiid Boe grunni China (Tibel), Indla (- E 3 NA NA
Zetns, Gravy's Egun gyt Kenys, Ethiopla, Somak do v 5 NA NA P
Zebug, Hh ] Equus Tetvs harim, Angola do T1 8.1 NA NA
2elva, Equus rebra rebrs South Alrica do E[ 15 0t NA NA :
Gmos F
Akopd, Hawesd hoseyorseper) Lavape ¥ " UBA W) da. E -2 NA HA
Ahaps, Mma (honeycreeper)..... Laxope neus ocly "] _—"3 - E 2 NA NA
Akisios. Kgual honeyosseper) Hemignatine procenss - -3 E 1 NA RA
Ablspolaau {hor apac) Hemignathus murvol ( = wilsonl) L T B &0, E t NA NA m
Alaross, shor-lalled g alban North Paciic Ocesn: Japan, UBEA., Entire, excepl E ] NA NA
VBA (AK, CA, HI, OR, WA} UBA.
Blackpld, ywiiew-shoukdersd Ageiake xanity UBA (PR) Entlee.....onn 3 1| 1r.98) NA
T
Dobwhite, mashed fquai).
. Abboit's . . US.A (A2), Me
Briavebied, western... Indian Ocean: E 1.2 NA NA
Brieuebid, waalem rufous. | Ausiont, I H '] N NA
Broadtld, Guem .. | po-do. s : 1: M NA
Bultid, Maiition olvacecus | Waslon Pacits oesn: 8.4, 4Guanm) ... NA NA
Bulitinch, Geo Migust (Hch wtlan Ocean: Mawibus .. £ 120 NA NA
Bustwren, New Zesiand. Eanion Atlantic Ocean: Azores E 3 NA HA a
Y § Rustard. geant nciban € .

| Naw Zasland

-
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Do

Eagle, G whils. Laled

Esgle, harpy.

Esgle, Philippine l-n}rx_nlw-uﬂml...... .

Eagle, Spanish imy

Egret, Chinssa

Falcon, Amaericen pereg

Falcon, Arctic parsgri

Falcon, Ewasian parsgring

J Nosts wom centrel Altska acrons morte

Gental Cansda 1o central Maxdco, win-
lare south 1o South

-{ Hesls Wom northern Aluln.lo Groen-

lacd, winters souwh 10 Cenwal snd

South America,

Falcon, north Homad
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Hislodc rangs WMI et
Crocodie, OINOLD ........uw e smson.. Grocodyius It ol | Boulh Amarica: Crinoco River Basin E 3 NA
Crocodis, Philipping .. . Cracodyhis noveeg ok -] Philippine Isiands .. ... E 11 NA
Crocodile, saltwater {wesiuarinw)............. Cmcadyive South Asla, Austalia, Papus-New E o NA
Guines, Pacific lalands.
Cirocodia. Slamase.................. Crocookviuy wi Southaast Asla, Malay P Ente. [ 15 NA
Qavial | = pharis) Gavislls gang Pskislan, Bwma, Bengladesh, Indla, do E AR ) NA
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3—42 FR 28137: Ju
24—42 FR 28545; Ju
25—42 FR 37373, Ju
28—42 FR 408835; Ac
27—42 FR 42353; Au
28—42 FR 45528; Se:
20—42 FR 58755; No
30—42 FR 80745; No
31—43 FR 3715; Jan:
3243 FR 4028; Jam
' 33—43 FR 4821; Peb:

41-43 FR 28932; Jul
42—43 FR 322808; Jul
13—43 FR 34479; Ay;
45—44 FR 21280; Ap;
46—i4 FR 23084; Apr
48—44 FR 29480; Ma
50—a4 PR 37128; Jur
31—44 FR 37132 Jun

60—44 FR 50084; Cct.
85—44 FR 69208: Nov
48-—44 FR 70877 Dec
87—44 FR. 75078: Dec
83—43 FR 18010; Mar
9045 FR 21833; Apr
91—45 FR 24090; Apr
9245 FR 27713 Apr
93—45 PR 28722 Apr
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1-=32 FR 4001: March 11, i947.

2358 FR 16047; October 13, 1970,

333 FR 3495; June 2, 1970.

+35 FR 18320; December 2, 1970.

5—37 FR 6476; March 30, 1972.

6-~38 FR 14678; June 4, 1973.

739 FR 44981; December 30, 1974,

340 FR 29864; July 18, 1975.

%40 FR 11738: July 28, 1975.
---10=—40 FR 4415]1: Sentember 23, 19735,

11—40 FR 44418; September 28, 1975.

2—40 FR 47508; October 9, 1973,

13—41 FR, 1T740; April 23, 1974,

[4=41 FR 22044; June 1, 1978.

15—41 FR 24084; June 14, 1978,

16--41 R 45893; October 19, 1978.

1741 FR 51021; November 19, 1978.

18—=41 FR 51612 November 23, 1976,

19-4]1 FR 53034: December 3, 1974,

23—42 FR 23137T; June 2, 1977,
24—42 FR 28845; June 3. 1977.

T B3 FR ITITY: July 1. 1977,
2842 FR 40688; August 11, 1977,

—421 PR 42353; August 23, 1977,

FR 45518; Septamber 9, 1977,

PR 58755 November 11. 197T.

FH 30745; November 29, 1977,
31—43 FR 3715; January 27, 1978,
J2—43 PR 4028: January 31, 1978,
13—41 FR 4421; February 3, 1978.
34—43 FR §233: February 14, 1978,
15—43 FR 9612; March 9, 1973,
16—43 FR 12681; March 27, 1978.
3743 FR 15429; April 13, 1978.

- 38—43 PR 18345; April 18, 1978,
40—43 FR 20504;: May 12, 1873,
41—43 FR 28032 July 3, 1978.

43—43 FR 312808; July 28, 1978,
43—43 FR 34479; August 4, 1978,

21289; April 10, 1970,

13084; April 17, 1970.

May 21, 1879.

June 13, 1979,

June 25, 1979,

: July 20, 1979,

; Auguat 21, 1970,

September 17, 1970.

9084; October 12, 1975.

208; Novembar 30, 1979.

0477; December 7, 1979,

5078; December 18, 1879,

3010; March 20, 1980,

1833; April 2, 1980.

4090; April 8, 1980.

: Aprii 23, 1980,

-April 30, 1980,

: May 28, 1980.

35; July 2, 1930,

#39; July 2, 1980.

TIS2: July 14, 1980,

T385;: July 14, 1980,

2803; August 8, 1980,

5280T: August 3, 1980.

54678 August 15, 1980.
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103--45 FR 556354; August 20, 1980.
105—45 FR 63812; September 25, 1980.
106—45 FR 65132; October 1, 1980.
10848 FR 3178; January 13, 1981.
11148 FR 11885; February 10, 1981,
11248 FR 40025; August 8, 1981,
113—48 FR 40d84; August 10, 1981.
114=4T FR 4204: January 28, 1982,
115--47 FR 5423: February 35, 1982,
117—4T FR 19995; May 10. 1982,
119—4T7 FR 31670; July 21, 1982.
12347 FR 43701: October 4. 1982
124—4T FR 43042; QOctober 5. 1982,
12547 FR 46093; Cetober 15, 1882
127—48 FR 81Z; January 8, 1983,
12848 FR 1728: January 14, 1983,
120—48 FR 28444; June 22. 1983,
130—48 FR 40184; September 2, 1933,
131—48 FR 41043; September 21, 1983.
1323—48 FR 46037; October 11, 1983.
13448 FR 44338: October 11, 1983.
135—43 FR 48341; October 12, 1983,
133—48 FR 45249; October 25, 1983,
13742 FR 1058: Janiuary 9, 19384, — -
13849 FR 1994: January 17, 1984.
139—49 FR 2733 January 23, 1984
142—40 FR T335; February 23, 1984,
143—49 FR T394; February 29, 1984,
144—49 FR T398; February 29, 1984,
145—49 FR 10328: March 20, 1984,
1468-—49 FR. 14258; April 11, 1984,
149—49 PR 22334; May 29, 1984,
150—49 FR 27514; Juiy 5. 1984,
156—49 FR 33885: August 27, 1984.
157~49 FR 34494 August 11, 1934,
159—49 FR 34504; August 31. 1984,
180—49 FR 34510; August 31, 1984,
181—48 FR 15954; September 13, 1984.
18349 FR 430689; Cctober 26, 1984.
184—49 FR 43969; Ngvember 1. 1984
188—49 FR 45163; November 13, 1334,
18840 FR 49639; December 21, 1284,
189—30 FR 1056; Janusry 9, 1885.
170—50 FR 4228; Jaouary 30, 1985,
17150 PR 4945; February 4. 1988,
17380 FR 12302; March 28, 1986,
174—350 FR 12308; March 23, 1983,
181—30 PR 207385; May 20, 1985.
13350 FR. 3170%; May 23, 1935,
183—30 FR 23884; June 8, 1985.
184=50 FR. 14530: June 11, 1935,
185—30 PR 24633; June 12, 19858,
186—50 PR 25478; June 20, 1935.
188--50 FR, 28573: June 27, 1988,
189—50 FR 27002; July 1, 1988,
19350 FR 30194; July 24, 1985.
195—50 FR 31568: August 5, 19885,
198350 FR 31603; August 5, 1985,
103—30 FR 37158; September 132, 1988,
208---30 FR 3911T; September 27, 1985.
308--50 FR 39123; September 37, 1988,
11050 FR 50308; December 10, 1988,
11180 PR 30733; Decerzber 11, 1985,
112=50 FR 51252; December 14, 1988,
21651 FR 62890; February 15, 1936,
12351 FR 10850; Mareh 31, 1934,
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223—51 PR 10857; March 31. 1986,
22451 FR 10864; March 31, 1986,
27751 PR, 1604T; April 30, 1988,
22851 PR 16482: May 2, 1986,
233..51 FR 17950; May 16, 1988.
234—851 PR 23741 July 1, 1086,
239—51 PR 27495; July 31, 1985.
241—51 PR 31422 September 3, 1986
243—-51 FR 3441% September 26, 1988.
24851 FR 34425; September 26, 1986,

{48 FR 34182, July 27, 1983; 48 'R 34961,
Aug. 2, 1983, as amended st 48 FR 39943,
Sept. 2, 1983; 48 FR 46337, Oct. 13, 1883; 48
FR 52743, Nov. 23, 1943; 49 FR 1038, Jan. 9,
1984; 49 FR 33892, Aug. 27, 1984)

Enrromial. Nore For additicnal Frorxar
Rxgistee citations affecting the table in
§ 17.11(h), see the listing which follows the
table,

Errzctre Darz NotE At 51 FR 34412,
344285, Sept. 28, 1988, the table in § 17.11th)
was amended by adding “Shrew. Dismal
Swamp southeastern” alphabetically under
“Mammals” and adding “Crayfish, Nash-
ville” alphabetically under “Crustaceans”,
éffective October 27, 1986,

§17.12 Endangered and threatened pianis.

(a) The list in this section contains
the names of all species of plants
which have been determined &Ly the
Services to be Endangered or Threat-
ened. It also contains the names of
species of plants treated as Endan-
gered or Threatened because they are
sufficiently similar in appearance to
Endangered or Threatened species
(see § 17.50 ef seq.).

(b) The columns entitied “Seientific
name” and “Common name” define
the species of plant within the mean-
ing of the Act. Although common
names are inclvded, they cannot be
relied upon for identification of any
specimen, since they may vary greatly
i local usage. The Services shall use
the most recently accepted scientific
name. In cases in which confucion
might arise, a synonymi(s) will be pro-
vided in parentheses. The Services
shall rely to the extent practicable on
the International Code of Botanical
Nomenclature.

(c} In the “Status” column the fol.
lowing symbols are used: “E" for En-
dangered. “T" for Threatened, and “E
[or T1 (S/A)" for similarity ol appear-
ance species,

(d) The other data in the list are
nonreguiatory in nature and are pro-
vided for the information of the

50 CFR Ch. | {(10-1-86 Edition)

reader. In the annual revision and
compilation of this title, the following
information may be amended without
public notice: the spelling of species’
names, historical range, footnotes, ref-
erences to certain other applicable

“portions of this titie, synonyms, and

more current names. In any of theze
revised entries, neither the species, as
defined in paragraphb (b) of this sec.
tion, nor its status may be changed
without following the Drocedures of
Part 424 of this title.

(¢) The “Historic range” Indicates
the known general distribution of the
species or subspecies as reported in the
current scientific literature. The
present distribution may be greatly re-
duced from this historic range. This
column does not imply any limitation
on the application of the prohibitions
in the Act or implementing rules. Such
prohibitions apply to all individuals of
the plant species, wherever found.

(£X1) A footnote to the FEpERAL Rrg-
ISTER publicaticn(s) listing or reclassi-
fying a species is indicated under the
column “When listed.” Footnote num-
bers to §§17.11 and 17.12 are in the
same numerical sequence, since piants
and animals may be listed in the same
Frnimar RroisTer document. That
document, at least since 1973, inciudes
a statement indicating the basis for
the listing, as well as the effective
date(s) of said listing.

(2) The “Special rules” and **Critical
habitat” columns provide a cross refer-
ence to other sections in Parts 17, 222,
228, or 227. The “Special rules”
column will also be used to cite the
special rules which describe experi-
mental populations and determine if
they are essential or nonessential. Sep-
arate listings will be made for experi-
mental populations, and the status
column will inciude the following sym-
bols: “XE” for an essential experimen-
tal popuiation and ""XN™ for a nones-
sential experfiaental population. The
term "“NA” (pot applicable) appearing
in either of these two columns indi-
cates thai there are no special rules
and/or critical habitat for that par-
ticttlar species. However, &ll other ap-
propriate rules in Parts 17, 217
through 227, and 402 still apply to
that species. In addition, there may be
other rules in this title that relate to

98
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such plants, e.g., port-of-entry reauire-
ments. [t is not intended that the ref-
erences in the “Special rules” column
list all the regulations of the two Serv-
ices which might apply to the species
or to the regulations of other FPederal

agencies or State or local govern-
ments,

{g) The listing of 2 particular taxon
includes all lower taxonomic units (see
§$ 17.11(g) for examples).

(h) The “List of Endangered and
Threatened Plants” is provided below:
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REFERENCE 20

Memo to file from KH Cramer regarding Personal Communication

with M Gillum concerning Richland City Well Data, August 6, 1987
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Date: 12/23/87 W
By: R.D. Stenner QD
Re: Telephone conversation with Michael Gillum, City of Richland,

Regarding Kennewick Intertie on the Richland Water System.

The Kennewick intertie on the Richland water system is an intertie that
services both ways (i.e., Richland can receive water from Kennewick and
Kennewick can receive water from Richland).

The Kennewick system would not have the capacity to service the Richland

system as an alternate water supply. Michael said that the Kennewick
intertie is only used during problems with the system during peak irrigation
demand periods, and that the Kennewick system would not have the capacity to
serve the Richland system should something happen to cause the Richland water
system to be inoperative.

The 300 Area intertie is a one-way only intertie for the 300 Area to
receive water from Richland. The Richland system can not receive water from
the 300 Area intertie.
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MEMO: To File
OATE: B/4/87
FROM: K. H. Cramer

SUBJECT: Personal conversation with Michael Gillum
Regard Richland City Recharge Wells and Water Supply System

There are 14 recharge wells that are within 3 miles of the Hanford S{ta
boundary. These wells have depths that range from 40 to 134 feet. The
recharge well system is part of the city's overall water supply system. The
recharge wells are designed to be used in conjunction with the Water Suppiy
holding ponds located beside the wells, The recharge well system is used
during peak water demand pericds and when the Columbia River Water Pump
System is down for maintenance. The recharge system operates with water
being pumped to the holding ponds from the Columbia River. The water in the
ponds then seeps through the soil to the aquifer where it is pumped by the
recharge wells to the city’s water supply system. The recharge wells ara
tied into the overall water supply system, which means that the watar from
tge wells is mixed with the Columbia River water and distributed throughout
the city.

502 3433151

MICHAEL GiLLus

Aszovace Engree
Uty Admmsizapor Jiv.uan
Water & Wasia Ulhes Jesarumen

£25 $WIFT SQULEYAAD §CL 170 MICALANG 4454ING7TN 3380
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A.

B.
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CITY OF RICHLAND

WATER SYSTEM DATA

PECCUCTICN

The City of Richland's water surply cores from o major scurces:

1. Water Treatment Plant: The Watar Treatment Plant usas the "Miczo-
Flcc" process for water trsatment (see attached Fflow diagezm). Its
present design production capacity is 30 million gallons per day. The
plant can be exrardad to a maximm producticn capacity of 45 M.

2. Wells: Tha 18 wells are located in five well fields, The total
production capacity of all the wells is 18.2 MGD. The North Richland

wall field groundatar is recharged artificially sroush the use of
rechargs basins (see attachment). ’meml.lsa..ere:hargedthrcuqh the
menths of April to Noverber,

mé productién capacities can be summarizad as follows:

scurcs ' 3 Wells Cacacity
Coluwbia Wall Field 1 0.8 MD
Duke Well Fiasld ' 2 2.0 ¥
_Nerth Richland well Fiald & D=5 il 11.0 ¥
wellsian tay Well Fisld - 3 3.0 M@
Willewbrook Well 1 1.4 M
Water Treatment Plant 30.0 MDD
TOTAL . - SR 48.2 v

SITORACE

The City of Richland's water system has a water storage cagacity of 23.67 millian
gzllcns., The ma.jcr elevatad stcrage, a five and ten millien gallen rasasvoir, is
locatad west of the Yakima River. The other elevated suorace consists of five
additicnal resarvoirs, with a capacity of 4.47 millicn gallens and are also locates
west of the Yakima River, serving t."'.a Badoger Mowuntain Arsa. Water from the ramain-
ing reservoizs is pumped into the systam by boostar mIrps.

Storage can be sumrarized ag follows:

Storace Capacity

™o (2) cne-millicn galleon resexveirs (1182) 2.0 Mo

Five millicn callon reservoir 5.0 W5

Ten millicn callon reserveir 10.0 X

Watar Traatrent Plant Clearwvell. raservoir 2.2 M5 .
Tagt=al I reserveir (raservoir #1) - - 0.75 ¥G -
Tapeeal I resexwoir (resezvoir #2) 2.8 ¥ )

Tacteal II reservoir (reservoir 31) | 0.18 mo

Tapteal II reservoir (raservoir #2) % L"‘n‘;_cnzrﬂss' e 0.7 MG

Country Ridge reservoir ] 0.24 M3

TCTAL : 23.67.:G

Ref. 20.
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C.

Page 2

TRANSHISSICN

All watar transmissicon lines, 10" or largex, are shownm cn the utility map of the
City of Richland. The major tranmss:.on lines are shownt on ths attached facil-

ities lccation map.

PRESSURE ZCNES

The City of Richland has three pressurs zomnes:

1. Richland City cors area.

2. Badger Mountain/Meadow Springs area (area west of Yakima Rivar) - Tapteal
I pressure zcne.

3. Badzer Mountain/Meadow Springs area (tu.gna:elevat:.cnswutofl(eene?cad
and porticn of Hills West area) - Tapteal II pressure zone.

The Badger Mountain/Meadow Springs area water is pumped £2om the Richland City

core pressure 2cne to the highar Badger Mountain pressure zone. The hocstsr pumd

stz.t:.cnfartuszonelslo:atedatthefweandtenmllmnga_lcnresemr
The third pressure zcne is surplied by (1) a cumping staticn off High Me..d:ws

bhla.

in

Street and currantly serves the majority of hames cn High r*Eadcws Stoeat, Hillview

_Drive and 21l homes west of Orchard Court on Orchard Way and Graenview Drive, and

(2) a punping staticn on Keene Road at Country Ridge and sarves the Countxy Ricdse/

Kesne Villaga area.

7-9-84
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HORTH RICHLAND WELLS

North Richland Well Fiald

Well # Seoth

3000-A . 88

3000-8 A a
3000-C 64"

3000-0 75.3"

3000-£ : 61.8"

|

3000-H 55" '
3000-d 7'
3000-K 59
3000-L 83" B

 3000-N 40! | | -
3000-05 134’ .

-
/3 54

Snyder Lo,

)

1100-0 gs' Lynmmood Loup

Gsa.uZ;A£:bhm Héq

! |

Quke Well Fiald
Wall 4 . Qenth o= o=
1100-3 129 ¢ ©

Soimr &

—

| (

Attachment

shia .
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F?GURE -4

300 Area intertie

NORTH RICHLAND  jat-and
WELL FIELD \L@

DUKE WELL

ATER TREATMENT PLANT

s 1182 Raservoir
: z
o N ﬁ tyo l - .
-_-—-: ° \-\ wh
. ol3 e\ _ v
ol \ S
N o _

oy
. Country Ridge Resew:r\ «X'\a
Tapteal I Reservoir — % ™

CTh mLVO.

Couhinia

Tri-City Estatas [ntarife <

Kannewick Emergency
[ntarties
kL tCw,

Taptaal [I Resarvoir -\_:

U(’:‘::n J K

AMQAQMOOR

a‘\—-erLowachx NELL

CITY OF RICHLAND

WATER SYSTEM SOURCE and STORAGE FACILITIES
LOCATION MAP ,

. Ref. 20.
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REFERENCE 21

Draft Phase I Installiatfon Assessment of Inactive Waste-Disposal

Sites at Hanford, Volume 2 (HISS Database)
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SITE ID NO.: 216-N-}

ALIAS: 212-N Swamp, 216-N-1 Swamp, 216-N-1 Covered Pond FACILITY: Pond
STATUS: Inactive ' ELEVATION: 567 £%

DIMENSIONS: WATERTABLE: 152 £+
Lergth: 500 &t
Width: 100 2¢
Depth: 3t

Diameter: Q ft

LOCATION: 200 Nerth
CCCRDINATES: Head: N53700/W650SQ End: NS54125/WE5475

SITE DESCRIPTION:
Pond, measuring 500 £f. long x 100 £+, wide.

SERVICE DATES: 1944-1952
SERVICE HISTORY:

Fran 1944 to 1952 the site received the basin overflow from the
212-N building. The site was retired in 1952.

REFERENCES:
Documents: ARH-2806, REO~-CD-673, HW-35176
Photographs: 122440-29-CN
Drawings: H-3-57210

449
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SITE ID NO.:

216-N-1

CHEMICALS DISPQSED

TOTAL VOLUME DISPCSED:

H=3:
C=14:
MN-54:
CO=60:
NI-63:
KR-85;
SR-30:
Y-91:
NB-98:
ZR-95:
TC-99:

RU-103:
RU-106:
SN-113:
SB-125:

I-129:

C5~134:
C8=-137:
CE=141:

Although used for radicactive waste disoosal, no inventcry is available.

No chemicals discharged,

RADIONUCLIDE INVENTORY

(in curies)
0.0000Q CE-144:
0.00000 PR=-144:
0.00Q00 PM=147:
0.00C00 EU-1%2:
0.00000 EU=154:
0.000C0 EU-155:
0.00c00c0 NP-237:
Q.00000 PU-238:
Q.00000 PU-239:
Q.0Q000 PJ-240:
Q.00000 PU-241:
Q.000C0 AM-~241:
0.000a0 U-233:
0.00000 U-235:
0.000e0 J-228:
0.0000Q TH=232:
0.000Q0 BETA:
Q.00000 GAMMA :
0.00000 ALPHA:

94600000C Liters

OQOCO0O00000O0OO0OO0O0OODOO0OO0

.00CCe
. 00000
.Q00Q0
.Q0000
.00000
.000C0
.QO0uU
.Q00CCO
. 00000
.Q0000
.Q0000
.Qogo0
.CC000
. Q0000
.00000
. Q000
.Q0C00
. Q0000
.QC0Q0

These values are decayed through April 1, 1986.

430
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SITE ID MO.: 216-N-2

ALTAS: 216-N-1 Trench, 216-N-2 Trench FACILITY: Crib
STATUS: Inactive ELEVATION: 579 It
DIMENSICNS: WATERTABLE: 173 £t

Length: 50 £t

Width: 10 £t

Depth: 7 It

Diameter: 0 £t

LOCATICN: 200 Nerth
COORDINATES: N55485/W85788 (Center of crib)

SITE DESCRIPTICN:

Trench, msasuring S0 ££. long x 10 £+, wide (bottom dimensions),
with a depth of 7 ft.

SERVICE DATES: 1947-1947
SERVICE HISTORY:

From 3/47 to 4/47 the slte recaived the basin water and sludge
cleanut whan it was drained for special tegts., The site was
retired in 4/47 and the trench backfilled. The waste type is low
activity.

REFERENCES:
Documents: ARH-2806, RHO-CD-673, HW-55176
Photographs: 122440-30-CN
Drawings: H-3-57210

451
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SITE ID NO.:

216=-N=-2

CHEMICALS DISPCSED

TOTAL VOLUME DISPOSED:

H-3:
C-14:
MN=-E4:
CO=-60:
NI-63:
KR-35:
SR-90:
Y=-91:
NB~-95%:
ZR~95:
TC-99:

RU-103:
RU~-106:
SN=-113:
SB-125:

I-129:

CS-134:
CS=137:
CE-141:

7570000 Liters

No chemicals discharged.

RADIONUCLIDE INVENTCRY

{in curies)
Q.000C0 CE-144:
Q.00000 PR=-144:
0.0000Q0 PM=147:
Q.Q0000 EU-182:
0.00000 EU-154:
0.00000 EU-155:
0.97540 NP=237:
0.00000 PU-238:
0.00000 PU=-239:
0.00000 PU=240:
0.00000 PU-241:
0.00000 AM=-241:
0.00000 U-233:
Q. 00000 U=-235:
Q.00000 U-238:
0.00000 TH=-232:
0.00000 BETA:
0.08560 GAMMA ;
Q.0Q0000 ALPHA:

0.00000
0.00000
Q.00con
Q.00000
0.Q0000
0.0C0Q0
Q.C0000
0.00000
0.0000c0
0.00000
0.000C0
0.QC0oco
0.Q0000
0.0000Q0
0.00000
C. Q0000
0.31600
Q.Q0000
0.00000

These values are decayed through April 1, 198s,
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SITE ID NO.: 216-N-3

ALIAS: 212-N-2 Trench, 212-N-3 Trench

Length: 50 2t
Width: 20 £t
Depth: 8 £t
Diamecar: O ft

LOCATTION: 200 North

COORDINATES: N55455/WE5838 (Center of crib)

SITE DESCRIFTICN:

PACTLITY: Crib
ELEVATION: 578 ft
WATERTABLE: 172 ft

Trench, with 50 £¢. long x 20 f£t. wide bottom dimensions, with a

depth of 6 ft.

SERVICE DATES: 1952-1952

SERVICE HISTORY:

Fram 5/52 to 6/52 the site recsived basin wﬁter and sluwdge

cleancut from the 212-N building when the area was shut down.

The site was retired in §/52.

REFERENCES:

Documents: ARH-2806, RHO-CD—-673, HW-55176

Phot _{_\h_g : 122440-30-CN

Drasvings: H-3-57210

453



SITE ID MNO.: 216-N=3

CHEMICALS DISPOSED

TOTAL VOLUME DISPOSED:

H=-3:
C~-14:

Ah? W a

CPEN—O% L

NI-83:
KR-8%5-
SR-390:
Y-91:
NE-9S :
ZR-95:
TC-99:
RJ-103:
RU-106:;
SN-113:
SR=198 .

I-129:

CS=134:
CS-137:
CE-141;

7570000 Liters

No chemicals discharged.

RADICNUCLIDE INVENTCRY

(in curies)
Q.00000 CE~144:
0.00000 PR-144:
0.00000 PM=147:
0.00000 EU-152:
Q.00000 EU-154:
0.00000 EU-1585:
0.08520 NB-237:.
0.00000: PU-2238:
Q.Q0000 PU-239:
0.0Q000 PU=240:
0.00Q00 P0-241:
0.00000 AM=241-
Q0.Q0000 U-233:
Q.00000 U-235:
0.00000 U-238:
Q.000Ca TH-232:
¢.00000 BETA:
0.0%600 GAMMA :
Q.00000 ALPHA:

Q.000C0
0.000Q0Q
0.00000
0.000C0
0.00000
2.0QaQ0
Q.C00Cc0
0.00000

These valuss are decayed through April 1, 19486.
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SITE ID NO.: 216-N-4

ALIAS: 212-P Swamp, 216-4-2, 216-N-4 Swamp FACTLITY: Pond
STATUS: Inactive ELEVATION: 558 ft
DIMENSTIONS: WATERTABLE: 153 £t

Lemgth: 500 £t
Width: 200 £t

Depth: 3 £t
Dizmeter: 0 £t

LOCATION: 200 Nerth
COORDIMATES: Headd: NS3400/WE2600, End: NE430Q/WE627C0

SITE DESCRIPTION:
Porgd, with 50C £+. x 200 f£t. wide bottom dimensions.

SERVICE DATES: 1944-1952

SERVICE HISTCORY: .
From 9/44 to 6/52 the gsite received the basin overflow waste from

_the 212-P Building. The gite was retired in 6/52 when the 212-P

ilding was st down.

REFERENCES :
Documents: ARH~2806, RHO-CD-673, HW-55176
Photographs: 122440-27~CN
Drawings: H~-3-37210

455
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SITE ID NO.: 216-N-4

CHEMICALS DISPQSED

TCTAL VOLIME DISPCSED:

H-3:

C-14:
MN-54:
NI-63:
KR-35:
SR~9Q -
Y-91:
NB-95:
ZR-95:
TC-99:

RIJ-103:
RU-106:;
SN~113:
SB-125:

I-129:

CS-134:
CS=-137:
CE-141:

No chemicals discharged.

RADICNUCLIDE INVENTORY

(in curies)
a.0C000 CE=144:
0.00000 PR=144:
0.00000 PM=147:
0.00000 EU-152:
0.00000 ElJ-154:
¢.00000 EJ-155:
0.07830 ¥=-237:
Q.00000 PU=-238:
0.00C00 PU=-239:
G. 00000 PUJ-=-240:
0.00000 PU-241:
¢.00C00 AM=241:
0.00Q00 0-233:
0.00000 j-235:
0.00000 U-238:
Q.00000 TH-232:
0.00000 BETA:
Q.08886Q GAMMA:
Q.0000Q ALDPHA:

946000000 Litars

These values are decayed through April 1,

455
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SITE ID NO.: 21&6-N5%

ALIAS: 212-P=-Trench, 216-N-5 Trench FACILITY: Crib
STATUS: Inactive ELEVATION: 375 £t
DIMENSIONS: ’ WATERTABLE: 170 £t

Langth: a0 £«

Width: 15 £t

Depth: 8 £+

Diamater: O ft

LOCATION: 20C North
COORDINATES: N55408/W63130, N55498/W63225 (Diagenally)

SITE DESCRIPTICN:

Trench, with dimensions of 80 f£t. long x 15 ft. wide x 6 ft.
deen,

SERVICE DATES: 1952-1952
SERVICE HISTORY:
From 5/52 to 6/52 the site received the basin water and sludge

clsancut frem the 212-P Basin during shutdown of the area. The
site was retired in 6/52.

REFERENCES :
Documents: ARH-2806, RHO~CD-673, HIW-55176
Photographs: 122440—-28-CN

Dravings: H~-3-57210

457
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SITEZ ID NO.:

216-N~5

CHEMICALS DISPOSED

. TOTAL VOLUME DISPOSED:

H=-3:
C-14:
MN-54 -

NI-83:
KR=-85:
SR=-90:

¥Y-91: .

NE-95:
ZR-95;
TC-99:

RU=-103:
RJ-106:
SN-113:
S5B-125:

I-129:

CsS-134:
CS-137:
CE-141:

7570000 Liters

Mo chmmicals discharged.

RADIONUCLIDE INVENTCRY

{in quries)
0.0Q000 CE-144:
Q.00Q00 FR-144:
0.00000.  PM-147:
0.000CcQ EU-152:
0.00000 EU-154:
0.00000 EU-185:
Q.085%20 NP-237:
0Q.00000 PJ=238:
0.00000 PU-239:
Q.00000 PU=240:
0.00000 PU=241:
0.00000 AM—-241:;
0.000C0 U-233:
Q.00040 U=-23%:
Q.00000 U-238:
0Q.00000 TH-232:
Q.00000 EETA:
Q.09600 GAMMA.:
0.00000 ALPHA:

Q.00000
0.00000
0.00Qc0
C.o00Q0
0.00000
0.00000
0.00cco
0.C0000
Q.00C00
Q.00000
Q.00000
0.00000
0.00000
Q0.000Q0
0.000C0
Q.0CQ00
Q.35600
0.00000
Q.0Q0000

These values are decayed through April 1, 1986.
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FACILITY: Pond

ALIAS: 212-R Swamp, 216-N=6 Swamp
STATUS: Inactive ELEVATION: 557 £t
DIMENSIONS: ’ WATERTABLE: 152 £+
Lergth: 500 £+
Width: 150 £+
Depth: 3t

LOCATICN: 200 North
COCRDINATES: Head: NS3600/WE0030, End: NSB4350/W60113

SITE DESCRIPTION:
Pornd, with 500 ££. long x 150 f£t. wicde bottom dimensions.

SERVICE DATES: 1944-1952

SERVICE HISTORY:
Fram 9/44 to 6/52 the site received the noemal cverflow from the
212-R Basin. The site was retired in 6/52 when 212-R was

shit down. .

REFERENCES :
Documents: ARH-2806, REO-CD-673, HW-35176

Photographs: 122440-26-CN
Drawings: H-3=-57210
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SITE ID NO.: 216-N-6 , (

' CHEMICALS DISPCSED

TOTAL VOLUME DISPCSED: 946000000 Liters

No chemicals discharged.

{in curies)
B-3: 0.C0000 CE=144: 0.00000
C-=14: Q.00000 PR-144: Q.00000
MN~54 : 0.000C0 PM=-147: Q.000C0
CO-80: Q.00000 EU-152: Q.00000
NI-83: ¢.00000 EU-1%4: Q.00000
KR-85: Q.00000 EU-155: 0.000Q00
SR-90: 0.07830 NP~237: 0.000Ca (
Y-91: Q.00000 PU-238: Q.00000
NE-95: Q.00040 M1-239: 0.05710
ZR-95: 0.00000 PU-240: Q.01320
TC~99: 0.00000 PU=-241: 0.00000
RMJ-103: G. 00000 AM=-241: 0.00000
RU--106: Q.00000 U-233: 0.00000
SN-113: 0.00Q00 U=-235: Q.000C0
SB~125: 0.00000 J-238: 0.00152
I-129: Q.00000 TH~-232: Q.00000
CS=134: g.00000 BETA: 0.32800
CS=137: Q.083880 GAMMA ; 0.00000
CE=-141: 0.C0o000 ALFPHA : 0.00000

These values are cecayed through April 1, 1986.
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STTE ID NO.: 216-N-T :

= ALIAS: 212-R Trench, 216-N-7 Trench FACTLITY: Crib
STATUS: Inactive ELEVATION: 571 £t
DIMENSIONS: . WATERTABLE: 182 ft
Length: 80 £t )
width: 15 £t
Depth: 6 £t

Diametar: O £t

LOCATION: 200 North
COORDINATES: NS5399/W60808, NS8432/W60605 (Diagerally)

SITEZ DESCRIPTION:

Trench, with dinensicns of 80 f£+. long x 15 £+, wide x 6 ft.
deep.

SERVICE DATES: 1952-1952
- SERVICE HISTORY:

From 5/52 to 6/52 the site received the basin water and sludge
cleancut waste from 212-R Basin. The site was retired in 6/52
when 212-R was shut douwn.

REFERENCES:
Documents: ARM-2806, RHO-CD-673, HW-55176
Photographs: 122440-25-CN
Drawings: H-3-57210
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SITE ID NO.

: 216-N-7

CHEMICALS DISPOSED

TOTAL VOLIME DISPOSED:

7570000 Liters

No chemicals discharged.

B=3:
C-14:
MN=-54 :
CO-80:
NI-63:
KR-85:
SR-390:
¥-91:

- NB-95:

ZR-95:

TC-99:

RU=-103:
RI-106:
SN-113:
SB-125:
I-129:

CS-134:
CsS-137:
CE=-141:

RADIONUCLIDE INVENTORY

(in curies)
0.00000 CE-144:
Q.00000 FR~144:
0.00000 PM-147:
C.Q0000 EU-182:
Q.00000 . El-=154:
0.00¢00 E0-15%:
Q.08520 NP-237:
0.0Q00C0 Pi-238:
0.00000 ———— PU-239:
Q.0000Ca PU-240:
0.0000c0 PU-241:
Q.00000 AM=241 -
0.00000 U-233:
0.0C000 U=235:
Q.00000 U-233:
0.30000 TH-232:
g.00000 BETA:
Q.09600 GAMMA :
0.00Q0Q0 ALPHA:

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.60000
0.00000
0.00000
0.00000
0.35600
0.00000C
0.00000

These values are decayed through April 1. 1986,
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REFERENCE 22

Hanford Ground Water Database Printguts for Wells of Concern




n S AGALANAI2MLANA A2 PN VA I20322,022223,12082202 2022, M222222222220222222 2222022222222 2222222 {1 111
111 AN I2A02202,0202222223222 Earth Sglances I, Lospuier Canter 222222222222222222222222220222222 1 il
L. ANNIALINI2IAUNNRUR 2R LR2RARL2ZN2L2222A2222222222, -22222222222222222A222222 AR 22222 2Nk N22222L 1 i

SHLE Pywate Cleard 2L 0EIDSAY Sue 760

e &

.«

d H EEEEE TTIITT PPPP NRAR (1§31 ] N TTITY
] W C I PPt R 1 T} 4 T
[T T T P P A R i HH N 1§
i1 il EEEE | 4 PPPP RRAR ! H Ny |
I MM E 1 P RR 1 K NN [ §
1 H t T P i R i H o |
i W EEEEE T P n n 11 H H 1
222222 0ongun gogano
223282 000004 900000 . -
. a2 22 ug 70 oo 00
22 a2 a LT 1 oo
' 22 00 ¢onge 00 $opo I
a2 oo LT ET Y 0non |
22 4 00 Ap 90 o8 0O |
22 ne 06 40 po o8 0d '
22 0090 90 0000 a0
a2 0400 ag  gdd0d a0
a2 09 DT Y ] 0o
a2 yo LTI T (] ]
2222322222 odnouny 404000
2232222222 . adoug 00qoa0
TTEITTITIVL MM HH  PRPPPPPP nn 999999
TYTITTTINN nn 1N PPPRPRpR 113 99999%
1) HMIH HHYN PP (L 1180 L1 99
L HH 1 HAUN PP rp TET) 9 99
1 WM IH HN PP rr 99 . "
I Hd 1 ¥ PRp PP 99 9%
14} (0] i PPPRPPPP nn 99999999
1 I i PPPPRRP n§ 99999999
LS HH i e 511 9
L HH a4 PP 1580 99
svae ." HH s pp 1t 99
seas 17 HH it PP [1] 99
asme TT e e PP [ ¥ 999999
sees 17 L] 4 PP 1 999999

Fllo evitAng (I 20u, (W05 (1121,17,0), Vaat revivset on 14=AUi=1907 §1135, (s § 26 block sequantial #ile ownad by UIC INETPRAINT), The
rocor i are varjable lenyth aith {~aljet (CA) caprrlage contral, The longeat ragard (8 @ pygen,

Jub 290 (1157) queue'! Lo LPAD on | 4=~AUG=114T 113515 by usep METPRIAT, UIC (NETPRINT), undep acoount W8410010 #t parfority 100,
staptot an aringes +LIABY on 14=A G- 28T 11335 from Queus LPAO,

e & e <

L

¢

Tnetiegee 222222222222222222222022232222222322220222222222222022220 22222222 222222222 22222222222222222222 2222220222 IFRIERIREY
i ar2re222224232222242222 ialtal Eyulpsent Carporation « VAX/VILS varslon V4,5  222222222222222222222222 [RERRRRNRL
e 2240208 02220242.02222222 22222222222 2220222222 22222222222222222222222222222222222222222222222222222022222 e

e & £



"
H
1}
L[}
"
H
L]

UDENOJE
eIeAIYHY

= g e N B
Egd TR BCOR !
Myttt ﬁi?%gh%
Rl RAR e 8 PR

S CEE T T A 4
jod43Inocu*y
10430000L")
soé3uoon’t
vo43ouco*y
opd30060°Y
Zod3corn’t
todIoozr*
1043ngue*t
00430000°S
£0430008%)
Zo43voubtg
Jod300no”®}
lo=300r0°§
Tod3nons®t
fotIene2%g
f0430010°¢
2043rgu0°s
bueIronets
fuddedne®s
Tod3tono’y
104300p0"%
totIoole g
opdIoone*?
0p+30004°S
1043v9u0°¢
oo43tnLo’s
2odFovnoty
20430006"}
go430000°8
fod3tono®g
fo430010"¢
fo4ono'y
£o4300n0°g
fo4Joonn g
fotIogno
204300562
fo43rov0’s
hn‘!b“ﬁb.'
god3rono g
10430000°)
£0430000°€
00l Indn9te
1043100.0°S
fnd3r0L0°g
wed3tonn e
fod3rono’s
tnadtono°f
LT A
feddtpou*™y
Tod3ronn®y
In+3ton0"t
fotdboen’g
1e43ura*y
Tu43totn®y
fe43 B0’
fud3tone’t
tedibens”y
10430068° )

an‘tyaA
CIEAVLY

JZviidki ¢

EJ0IX3N
NI
AcldANg
Niz4
1Inylvpad
» ronted
IR LR
> U3alic4
» 131354
({3 FURE]
Wit sr-4
T4
M- 3831 2
(ALIRTN
SIntm 4
Yuyt-n4
() F IRTn ]
034
N Eld
34
I3y
132Tv34
nluevydd
TULN4
eritvies
It 3t wvd

orituvd -
il g
eixenia
Ykl
omyhnli
ot Hudlo
neol vAY
N aIvdd
uinl vAD
12nce
ot k)
Gl h )
YHE-)
rrndnd
132¥Y N2
Vidw
(B IENTR]
TeNa 1Y
(DRl
1 udy
A1y
Henf =11 .
Iunlssl
unyf =g 1§
Teiget
- JEX T |
EJ IR 1|
ust) =21
nu-g N1
uin=-1%y
21"
1=1"1'1

cyid v

VYVYyVvy

TVYYVVVFVYVYVYY vV YV wvevyy L A 4

v vyevw

YVVYYVYVYVYVVVYYY

Pyid 1 3INATAGNLT HB I3 100

1yl

yde/i s
I16/80'/%
v/t ¥
In/kery
[ IYA T VAT
1078578
VAt A
8/877%5
asgirt
FAYA 144!
IX T4 1i4)
lvrgerst
lessg/7%
e £ 42
dergvry
1es8i/d
LA E7AY
durge'rs,
1374 Td]
Lrfest
tu/svsf
Lesgert
Lbsgery
Lorevss
n/serst
[ TA S A
Lursess
u/7¢0s8
LurEvss
lergirt
Le/Evss
I/ives
lergisg
Lesgisf
Lorgiss
Lessiers

L Aergess

V/ETsE
FAA G
nsgisk
le/gert
Le/ter8
I 741%4)
Le/iory
LE/¥i/t
h/gvrt
1T EWA)
1e/8%/%
Lsserss
(173104}
1374 1¥4)
urtors
ipFEvrt
IR/87/8
tusir/t
nreeey
dargerst
ie/gery
FLTi4d41

I

bl =§t =%
=S h=0
H=Thk=9
vi=th=9
ri={h=9
=l b~y
HL=fb=9
=i r=9
r=yL=-9
H=fh=9
i=fp-9
rh=fp~9
= h=9
k=g =9
vt=fp~9
0""&"
Wit=f he-o
= =9
Gir={h=9
HLefL=9
. Bl=ip-9
ni{=9
bl=f1~9
oL=fh=9
B1-=fhet
wh=lt=-9
h=fp=9
klr=Cy~9
ot =fy=9
H{u=9
El-fh=9
nf=§h=9
t=r.=9
-9
bi=ft~9
pL=f =9
tt=fh=-9
¥r=fL~9
tt=fu=-9
CO=f§~-9
thisfL=9
Fli=f =9
=1h=-9
Pl.=th=-9
ttfi=tt=-9
Ut =19
wh=su=-9
‘fr-rh-’
Eh=C)L-9
thalhe9
k= 0=9
Bl=T1=9
pL~§1=9
thefb=9
el h=9
=fL=9
tlielp=9
tufp=-9
pE=CL=9

LR Y

Ty

)

-

-

.y



2 e ®

P .:117187 A2y 93

rR o Ty )
1‘ ?[ S'v r:l{/ %l—lo, 77'\-.73‘ Woyivy

" 183t u"t * g f Unetist
n Ted3t o u*§ > A PR T stz
" [N R TR AL 7 LINTR I Fvstvsy
n DLddLoLnty, > U I BERE W + 11
H tod3ten)™y [ {BIRTY] 19/507%
H 20430000°¢ > Hotits Lu/ssiry
H fo4300%°9 wr fcoBd 198zt
H 1o04300n0°} > HIATLE S te/tery
H I FITTT A4 > 1131364 18/7%2/%
H §043000h0°§ erylodd In/SF/8
" 2od3eono’s > (1T (R 11F ] lprss2st
1] 10430000°) > MIx20 4 LesLisy
1] to=-3rano®y > B4 Le/uvs8
H LSRN (N2l (LRI | 1e/75¢/7
H XL TR 4 | Bantve 4 Lessert
H 2043rL00°S > oI n4 L8750 78
H nu43c0r0°g > uv3ty 1978078
H P4 30000°S » "rull I/eersy
] tedJeone®y > ¥l s34 Lv/%i r%
H 10436000°) » noendd tasevss
H tudIobd g n13va4 ursist
H ond o0t > nisydd 97528
H 00430000°% > TIAFINS Hrsers
H 10430002 I thvnd 20/57/8
H fod3noL0°S > Tt A pvd lurkisg
H e0420060%§ > LB FIRF u/Sir§
200 30055%1 > 0" rSts

v¥3t 000 > le/icst

" Tod3nole*e 1o 0) . 1e/80/%
H fosJoont’y a1t -2 1u/gv et
H 1043un00"1 > kend e i9/80s%
H 0043r029% vi3g le/sess
H 1043r000°S > ninteny 18750/
] H0430022°%) H1YNYY Le/507s8
H 10430000°} > =2"1 tosbers
H Tod30060°L > 1=11" {0/67%
H 10430000°) > MmIghl /sest
H Te43n000° ) > AT 197888
K 10430000°2 H R T I Ly/serst
" Zoeenut’s » 2t Loskirt
H m;:,-_mn;x\;_tﬁjaj'uz {VAt¥i)
935 HoTi¥30000% H) T1J1 T ¥4
M pod3r 000y HySUE 1878071
H 2e=3toty’y > thlovy FiT43%41
H furnaLo’s > 1 Auvthe FL T4 TWa)
H (R [ITTTY A 1 > ¥ 1ieuhd 16780 7%
H tudlenonn’) > Yo'y Lh7ETrs
H 10430006° ) > Tt N d 14/757r%
1] ovIeng9®g Id tustiss
] cud Juged® ¢ td Lestvet
] 10430000°%) > I te/E0r8
L] 1ud Juppo®y > W3l 2d de/5i7s
" $043u0p0°¢ > 3¢ T bty I6/78¢18
" 104300c0° ) > 24 %0 Lw/5ist
H (TR THTE O] EICHTR (R L6787 /8
] 1043000:0° > v il gse /ec/8
" o430t > NI71Mm Io/7¢0s%
1t Te43n000° ¢ s AL ie/5v/9
] Tot3uvono*y > m-13n ({74 1KAS
" ftéJuoun®y > 3UAX~) 9s80/1
H Yo=30n2* Y > YN os53 sy
" 10400001 > 1A% My Lesiisy
(] Ao0430000°E > Al nE} IXVital

Li-16-9
Li=1g-n
Li=14-9
tl=-15-9
S5i=14~9
Li=16-9
Li=15-9
Si=1%~9
Li=16=-9
Si~15-%
Si=15~9
Si~15=9
SL=15=9
Si-14-%
Si=15+9
5i-15-9
Ci=15-9
Si=1t=9
Ci-15-9
Li=1r9
Cl=1%~9
SL=-15~9
Sl=15~9
ti-15=-9
$1-15=9
Li-15~9

YWi-lh=9
Si-15~¢g
54=16~9
Si~15~9
Si{-1%-9
Si-1%~9
Si~1%-9
Si=15-9
Si-15~9
=t h=9
Ay L1
Wi =Lh=9
Wl =The9

jief}=~9
(==
fit=theq
fL={nr=-9
¢l =i y=-9
vi=fb~-9
th=tue9
¢l=Sp=-9
yh=Y1+9
m-7u-9
H=1%-9
ki el b=9
vh= =9
=ty-9
gl="h=9
H=tr=-9
Li=Th~9
Py = h=9
pli=fh=9
ahinip=9
Welt=-9
fug

-9



< @ @

b}

A L TP
-;f.if 51"F3l’{/ ?70

H vodJoory"? > B avad o/ Lhet,n.9
H 4043r0c0°%0 vidw' e/ rosi? ChLalin9
" To430000°1 > 333 OU/hE sV gl=L -9
H 1043000 9°¢ t hlyvw L PATIVE S Li=f tn9
H fo43H000"S > NSy 9B/ W7, Shi=nf-9
H tod3n0n0"y > noeity LTIy GLelfeg
" vodJuero”y > Loty o/t /7 GrLeting
7] (o+300K0" Y > the LY (T AN GL=17=0
H tod 30000 > Teithy o0/t 7 LL=n2~9
n rodJoone’y s 280y LTV Lhet~g
H vo+ 000"t > ped ity LTI 6= oug
H ro*3G000"Y » athlny L1 P e §hef =g
" dFom oty » AMullty g/ pr s t,=02-9
ft fo430019*) nIely ne/un,? Shefe-9
1] L LR T TH A | > KEHLIETY (AP IR gh=00mg
H rodieono*y > o~ %2 BE/eng? fhen2=9
" vydInone*y > eis’r’2 Lt/ §6r2=9
" 1043:000"y > 1=2"1'y LUV AT §t=f2eg
] 1od3coun®y > =t npsungR GE=f2=9
YoLur ¢t MIva vyly vl Jive Y]
sI8Avpy CISATIYLY Evbt MLIFLATAGH D w1237 13
(3R
: P ¢ 7L LR L A [IReRLYY YNNG f1=15~9
YL o NTIC YR I RL TE T EgAT
HUGNG JE A vy v vy iy
SISAIYRY  BIEAYYLY 1 wid R ANALLTRED 123700 113
teN
,’47791’4!.-;!107..-7 g4 W tuednooe"? NELL w9y beutbeg
HOENOJE INIYA ¥4 Mk diea kPATER
SISAIYHY CIBATYEY 1wid M AndlLCred K TEDITIND T
Le3
] ko4 3InoGE" $30-n Lu/elss, [T LT
] P4 I00LE" T e L L g/hE st g lr=
hedk AL Al ’&“T‘_Tiﬂjum.i:'l 1 2N e/ ~ulp=2
LTSRS INMvA tvd4 Iy Hia E I
SICATYNHY RICATYEY twid Re3pLLAGPCd 10 113770 mar
tsan
;/.:,,,,7?——30-—'11"'"'55‘3::051. b irvA3™ Ze/sin (it
. HOGRRT S MmITA Ov4 *v Jlve Ao
SI0AIYHY CICATIYLY Lvi ]l 10 FAL1L60-0D v 203370) 11
cea
H 104360008 E I 1 I £T 1e/ses8 Li=T14~9
H \ULE T TT A4 > a9y Lers2/s £L=-15-9
N godunete A (174 1W4] gle15-9
"07".n7 ?/79 I} LN ITTA N rviili Tersest Ci=1t+9
" hot3ooue"? 3vine le/sess Sl=1t~9
H go43ngo0*) » vI.dGutid L I41d41 St=15-9
H cod3eoni®t 1itd F{ T4 41 tf=15n9
M cod30008°1L g Lu/S¥r8 Y £ ]
1} 1o4300u0*) > -33u3d /STt ti=15-9
H fud3tnen’ ] Mo 16s85P/% AR {EY |
" $o43c01C L Leseiss Y )

Iviadie

22.4

) Re¥f.

“~

-~



awv.ll_ﬁ_’[

H
"
! "
H
M

MNL 98Ty
' "

L
H

£V s, 140 .
[P gy v apit—

H

H

H

H

H

H

"

H

. H

"

8

- "

]

L]

"

H

n

[l

! H
H
| ;"
H

H

H

H

H

H

"

H

"

uy
e
[4V]
w ™
L1
o
~
-
.
opdIhocu®y > b [N L o/ sy L~ E~9
res3uonet) > He-r LTI IAIALT B |
nud3boro®t > 2NH=-0 a9/bnsy gheti,p=9
codJepro®y > N u-* ag/hes? EL=f 20
BILEIT T Lot ¥4 U TAANEY gh=tp=e )
cotdtgre i Wil ugsit7é L=t 2=y
104 3000 » NIVEVL T MG Lh=r 29
w04 3I0000° ) > I 3vxid NPty §refl=g - M
fo~30005° ¢ > rul nRsEE/T =l 2=9
10430400° Y > Nkl UITA N Gl=r?=9
Jpenete acl i LA Gherp=g D
TudItonu®g > viidl Nesbusd [ AT ]
1 L (RS A AvIs nesise gl mr2=9
t0430000°2 1nloes ngsunyd Ghen2=9
tod3non0"1 > uire 90/ hsT G5=ro~9
Dot Juon0®S > Hen1139 Re/ 07 Gher?-9
10=30006" > inleyy ngsLE/T Ghefgeq O
go43Ithoo’s 3 tuIaluid LA VH Eh=rf0=9
£0430029°0 HIEVIT.d - 98/l /T =529
Lo43tono"} > vi dio-d ag/ut /e LG=CZ=9 M
rei20 00"y Iird UL T4 1Y (1ALl
1430000 g > 3 3I%d ne/ne 7 thard=9
RN (LT R | > w0 eplptsl Eh=f2=9 N
1o+t orn°g HI=ftn nuints? £Se-r2=9
LO43GOLE" Y Ivilln CE/BO/T (L=t P9
fo43rore’y ] 1320 oR/u0sY GLaf2=9 ™
10430008y L4 awim /bl /7 Lh=6o=0
nodtJeore’| > 1T Ll I e 1] Gh/ul P (ALY
to~3tonn’y > ANeDEIN CI AN Llufyg=y ™
(T35 LT TH 3 4 > k[ [T RIR L TP (AR LE]
tosJonee’y > THx-R oL/t sV LL=Cr=)
vod2rnl8°2 Yingtve nusEE LT fefler
to43Jreente » CoJunvi ag/uesy et ome
FLOLR [T T A 4 1 il GULLET Ll el
204300ty > [[n TR LI TAT S LTl ™
204 01,5%9 alu nid LYW LomE2
wvdFoenety > 110003 nernf ¥ gr=12+w
20430000 » aviolg YT L §h=f2.9
10430000 > Bhitd=d U174 T (1A ASL )
2o43n012ty R TTE T B VL L GheL2e9
no43000n0°¢ > pu511”3 QG/ 00 sV Gh=t2e 9
104300000 » M 2103 nesuE s LA
fvéInusate a1u D PN T tefing



c

8722 'i9y

NN L REITLE] 999791999 1991V 199 9999919°19999999999999999999979999999999999999999909999999999999999999499 LLLLLLELT T
NGB R LU 979799979977999 )99999 1999199999 ) | Earth 8clanges IVAX Camputee Center 9999999999999999999999999999999949 MHHNHHMRNN
M IH A L 99 l‘)'l‘l')‘?‘l‘)‘n‘l‘l‘ﬂ‘l‘l'n'l'l'l'l‘n'i‘l')91‘]9999999999‘"‘199999909999‘1999‘999999999999999’999999999999‘”9199191999991 HHHHHHHNKN

WATES dgnota ‘lsers  PILHISDIASVGeYGOD \
1 H N OTTIIT

t " EFEEE TITIY PPPP ARRR (]
4 4 E 1 P P R R 1 NN 1
H 4 E 1 P P R A 1 NN M 1
I 4} EEEE T PPPP KRN ! NHN 4
oW E 1 P At t H KN T |
Il n E T P R R 1 U ] 1
! M EEEEE t P R r I o W ]
uu U 222222
[ Uy 222222
€ oy 22 22
uuy yu 22 22
uu uu 22
uw Yy 22
uu yy a2
uu mw 22
uu uu 22
U yu 22
u HY 22
5 W 1] 22
VULUIUYU 2222222223
. UuiuBOuUIY 2222222222
TUTTITYRET M i  PPPPPPPP 1N i1
TITTIIRIIT ‘M Y PPPPPPPR "nn i
| 17 INHE MM PP PP nn 1113
1t HHMH  MMHM PP PP Hn 1
1t MH MM HM PP L 1
1 iIN 1M H PP hp 1]
" " Nl ' PPRPPPPP 101 i
14 14 HH PPPPRPRP FERS 1"
1] HM M pp T 1"
1 HH ny  pp nn 11
snee 1T Hit H4 PP [ ¥ ] il
cens 1 H MY PP 1T i
sswe " ‘N HHd PP (X ] l‘ll'l
esas n H L] HH PP . " 1

|
File ounkui(luz,I1P|| (594,28,0), last peyiee § oan 18~AUG=1987 L3511, d0 » 3 block meayentisl f11a owned by UIC INETPRINTI, Tha
racurts are varlatle length with dapliel (CH) e-rrlao- contral, Ths longaat precord e 0 bytes,

Jub U2 (IT13) uui1ll to LPAD an (4=AUQ-<194T 1331} by usep NETPRTHT, UIC [IETPRINT], under agcount WOL1DO0LO at prlarity §00, startea
on printer +LPAGE on [8~AYG~1987 13111 frow queus LPAD,

HAHJH PR 29799999°19 1999 39992919919999999 1919999979999999999999999999999999999999999999999999999999999999999999999 MHHHMHHMNN
LR ERRTEH] SPFIINGDIVININI9909 0fgic o) Equjpaent Carporetion « VAL/VIIS Verslen V4,9 999999999999999999999999 NHAHHHHMHA
MR e FHVIVI TV 19911999991 79599999°19999999999999191999199999999999999799999999999999999999999999999999999999 MHHHHYHMHN

|
"

e a &

{

e A& o



< w @

L)

h

S8/

VzY
bl = Nyst

N&N

b}

Meet

_ww‘qJ“w.$mxnrM\u\ o)
&kmw\wm = Mgge* 2, * e =/ 7

~A

di 1°e20ip=2 #¢ unqaaze_buuqdaa.uaeu;-_urpn_q==u

TubPlu'ufbTa’ak0tla 1.3 JUDIAUNINLTLICHOT GHY rro_Q\w
tATH LYyaV¥h k|

?Iﬁmhz
Ly

£ W21t arnty
13 ALY+
(4,011337IN

te1

THLHUI0 TIN50 307 2 _.>4<»<. Y144t ¥i .nm J.m“pu.__ nd
od vyt 1Jeus°L 10430y ]
W\I 5 v (2if E.Grfqm. vi050°S .Uﬂué 14
de/etsl Vo4ReuiSTh SO040IETY S XUAgF
Lo72¢ri  LE43ELE9* 4~ £043092° LT
L9790/%  LS435059° 1= Fuddnpt2’e 0zl
Le/887%  LEAITLLO° 1~ $C4J0CS5°L 1 14]
1970778 1543595971~ I dcajuL"e nel
2970172 LEAIELE9' T~ SO4I00NS 6 [ ]
L4790/ LE43TwL9° = §0430089°S T4}
OG/SL/TE  LE4IEMLE I~ LL43npln®) (1]
Su/ot/nl  IE4ILSe°l~ $043v0fb’e U]
90/E0/7¢  IS4ACHLIT 1= f0dT0nlt e %4 |
99/8G/70 LEAILHLOC I~ 16430n(0" ) U4 )
QU/LL/E LEAITREOC )= FUALuiE T it
Gp/eL/b FodAN0RZ9 1O InarEt? (-4
Gu/31/8  fcdjuole®t  HO4Qhor1") "'y
Qu/vt/g EEIELLT 1~ 04000l Y v
0R/V1/28  LEA3TRE9T I~ LE4ICHED" I~ 1l
Avg YouN) anlve Y14 .na
HOI1337102 Onlli ) BIBATYLY HiYEIL L0 3 IYICHOD

. 32.7

Ref
2

-

p)



[

1822 -yep

-

KKKKKKKKA); 1171111?11177111!1777171?17117177111171??77177111111111#77?17111711117171771117111771771177111!11'111711 KKKKKKKKKX
KKKRKRKKA TITIITTITIRITINITITIINITIITRNINT  Eaean Oclanaes 1)AX Coaputer Center TITITRITITIIITTIIIVIDRNITIIVININY KKKKKKKRKR
KKKRKKRKKKI; NI NI N I I NI I I N I I I I I I I I I NN I NI NI NI NI NI N I N NI NN NN KKKKKKKKKK

HUTEL Rusote Jeuri PILE1INSE3F0evaD

i) 4 EEEEE TITYVT PPPP ARAR i H H TTITIT
W 0 E T P P 4 u 1 N N 1
m n E t P P R 8 1 HN N H
) EEEBE 4 PPPP ARiIR ! H NN | §
't Wt E 4 P nn 1 N NN |
1 4 E 4 P R A 1 H N L]
M N EEEEE T P R R I W N 1
|
Wu yu i
yu yy i
tit) Uy Lit
‘W "y L1l
N "y i
uJ tH 1"
uy "y 11
uy iy i
Uy 4y [}
uy it 11
uy iy it
9wy "y i
UG WHEEY it !
[T LTIV Hin '
TYETTITVIT A ‘I PPPPEPPP 110 1"
TETRTITINIT 49 4  PPPPRPPP " 1l
131 L [T TTTHT, T P 1mn 13l
13 UMM i ep PP 1" 1111
‘ 11 M MW M pp re ¥}
| 11 4 HH 44 pp PP 11
11 H i PPRPPPPP s i
1T ER) Y PPIPPPPP Ny 1
I 8] itk pp 1y 1
) 1" " Hy pp nn i
enns 114 AN 41 e " i
ches " LK il pp " i
eses 11 i1 1M Pp n 11L848
‘ euus 11 HH ‘o pp 1) 1111434

File vDRADYLIUL THPYY (515,10, 0), Vast ravised on LB-=AUG=L78T 13519, {u & } hlock seauentis) tila ouned by UIC GHETPRINTY, TUne
racorde are vdr‘aulu Yonuth with {eplfel {CR) aarprloge gontrol, The langest pecopd Is 0 hytea,

Job UL (1713) wysae) ¢o LPAD on 10-AUG=1947 13110 by usep HETRHINY, UIC (HEYPRINT); undep socount WULE0O0LRA at priarity 1UD, start®d
on prinkear #LPAIN ay 13-4 1G=$987 13114 from yusua LPrAD,

KKKKKKKIXK ITPINIRTNIIIZIRIIITTT9YY Olglnal Equlpment Corporation ~ YAX/VHE Verston va s TrrrrnirrrnImInIniTInOn KEAKKK KKK

KKKKKRKRAK 7717??7?117i$111117717?171?1717777771171111171717777‘117711?7?77717717 TIITITITRT I NI T I IT I I TN T NI KKK KKK K
KKKKKKKKKK TIrIIIITIILY M I I I I T T I I I Y I T I NI I I I I N TN I NN N 1 KEKKKKKKKK

v



< @ @

_\_ﬂm\ /1 hor = ..u\%.\%u&\.ﬁ.m&&h

dL L CREARGAT L JAVuSNe 1133000 00D 060111 H0D

A e abdt1atatote
(3 v+

fanntalufble?ub0le ¢33 36030 00INELICEDY 1Y

1R AN IR LEINN PRk ik (k)
THOMBINDLIINN0D ANV AL .yt 41 Y1 406F 33000200 IrATAG ¢ 1. I1Hd
- YR
\‘;‘._-n\.’hk > ..“& J\.\ “&
3lvo vohnd rve ovd 0D
N33 onyL Nl CItATYLY f z_m_ IAATLENDD
(43}




P

01°2¢ "32y

. PNL I-129 RESULTS ON WELL WATER SAMPLES COLLECTED SINCE O1JAN8S
{
ANALYSIS USER STARTED ENDED 1-129 ERROR
NUMBER NUMBER yrigoda yrmoda 10**-6 pCi/l (%) COMMENTS
Y :
89279 699 101-488 ¢ B50912 16.1 ‘6.1 #4846 WATER FOR 1129 (9/12/85), 699 101-48B, HANFORD
89376 699 101-488B L geos29 W 13.9 4.9 #4846 WATER FOR 1129 (5/29/86), 699 191-488, HANFORD
89270 699 25-55 L asomg‘ 49.6 6.1 PU415 WATER FOR 1129 (9/12/85), 699 25-55, HANFORD 124
__BOY7T 6§99 25-55 & geosp9 93.5 .1 #4415 WATER FOR 1129 (5/2986), 699 25-35, manForp 8KG T
89271 699 26-15A 7850912 27757163- .2 #9518 WATER 12785), 699 26-15A, BANFORD
89272 699 27-08 C 850933~ 2078439.7 5.7 #1557 WATER FOR 1129 (9/12/85), 699 27-08, HANFORD
> 89341 699 27-08 L gso127 2417553.3 3.7 #4557 WATER FOR 1129 (1/27/86), 699 27-08, HANFORD
89273 699 32-22 & 850912 5577959.1 7.1 #4794 WATER FOR 1129, (9/12/85), 699 32-22, NANFORD
89379 699 32-22 . bLye. Y 860606 ) 4888290.4 3.7 #4794 WATER FOR 1129 (6/6/86), 699 32-22, HANFORD
89342 699 35-09 - J4, “ 86012 218171.1 3.9 #4419 WATER FOR 1129 (1/27/86), 699 35-09, HANFORD
89168 699 35-66 . 97/ -5 850530 ) 6965857.8 7.3 #4494 WATER FOR 1129 (5/30/85), 699 35-66, HANFORD
89167 699 35-70 —% 850530 66934831.4 7.3 #4441 WATER FOR 1129 (5/30/85), 699 35-70, HANFORD 'Z?I
89343 699 35-70 ©  @60127 101823772.4  H.1 #4441 WATER FOR 1129 (1/27/86), 699 35-70, HANFoRD D&
85274 699 37-FOW T 85090005, 22357 8 5. TABT6 WATER FOR TT29(9/85), 699 37-EOW, WAWFORD ——
89301 699 37-EOY Iz 86019]) 24354.6 5.6 WATER FOR 1129 (1/17/86), 699 37-E04, HANFORD
89171 699 39-39 -5 850530 223.6 88,4 #4791 WATER FOR 1129 (5/30/85), 699 39-39, HANFORD
89177 699 39-3¢9 ~> 850530 292.4 7.k RE-RUN #4791 WATER FOR I129 (5/30/85), 699 39-39, HANFORD
89275 699 41-01 © 850910 255174.3 5.4 #4858 WATER FOR I129 (9/10/85), 699 41-01, HANFORD
89302 699 41-1 & 860108 214289.9 5.6 WATER COLLECTED 1/8/86 FOR 1-129, 699-4#1-1, HANFORD
89276 699 41-23 & 850912 \ 2944270.8 7.1 WATER FOR 1129, (9/12/85), 699 #1-23, HANFORD 129
89340 699 41-23 v 86012 4720044 4 3.5 #4430 WATER FOR 1129 (1/27/86), 699-41-23, wanrorp D6 T
‘89277 699 46-04 ED 850910 92918.8 5.0 #4863 WATER FOR 1129 99 46-04, HANFORD
89303 699 46-0k 860108 139627.9 5.6 WATER FOR 1129 (1/8/86), 699 46-04, HANFORD
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PNL I-129 RESULTS ON WELL WATER SAMPLES COLLECTED SINCE 01JANB5

ANALYSISI USER STARTED ENDED I-129 ERROR
HUMBER NUMBER yrmoda yrmoda 10%%-6 pCl/1 (%) COMMENTS ‘
¢
N o ' 123
89345 699 4A-07 P A 09,8 4.0 #4756 WATER FOR 1129 (1/27/86), 699 h8 wp P66
89278 699 50-85 0 v 850912 8.2 6.4 #4497 WATER FOR 1120 (9/12/85), €09 50-85 0, HANFORD ——
89346 699 50-85 0 G 8601 177.5 3.7 #4497 WATER FOR I129 (1/27/86), 699-50-85 0, HANFORD

luwhqd 89156  DB-7/597-812 FT. % 850425 227.0
89157  DB-7/597-812 FT. 850425 343.1
89151  R299E 17-1 850401  22528490.7
89166  R299E 17-1 850530  14500875.9
89174 R299E 17-1 850621  18614242. 4
89179  R299E 17-1 850712  23003503.4
89210  R299E 17-1 : 850801  33973544.3
89216  R299E 17-1 850820 26659261.6
89281  R299E 17-1 850924  2%400606.8
89284  R299E 17-1 851112 25183753.5
89297  R299E 17-1 860102 29366868, 3
89154  R299E 17-9 850401  31992971.9
89165 R299E 17-9 850530  20454961.8
89175  R299E 17-9 850621  27973693.6
89211  R299E 17-9 850801  22808393.5
89217  R299E 17-9 850820  32407331.6
89282  R299E 17-9 850924 30239431 .1
89285  A299E 17-9 851112 26123892.1
89298  R299E 17-9 860102  31637015.7
89169  R299E 2u-02 850530  10575585.2

SAMP.#P85-217, DB-T PUMP ACTUATOR BTON/‘I‘HRU RESIN COLUMN

SAMP,#P85-216, DB-T PUMP ACTUATOR, g:’:BTGH ~THRU RESIN COLUMH
#2328 WATER FOR 1129, R299E 17-1,

0
]

7

.2

.

A FORD

.3 #2328 WATER FOR 1129 (5/30/85), R299E 17-1, HANFORD

.6 SPECIAL SAMPLE FOR 1129 {6/21/85), R299E 17-1, iANFOﬁD
.2 #2328 WATER FOR 1129 (7/12/85), R299E 17-1, HANFORD

.3 SPECIAL SAMPLE FOR 1129 (8/1/85), R299E 17-1, HANFORD
.1 SPECIAL SAMPLES FOR 1129 (B/20/85), R299E 17-1, HANFORD
.7 #2328 WATER FOR 1129 (9/24/85), R299E 17-1, HANFORD

.7 #2328 WATER FOR 1129 (11/12/85), R299E 17-1, HANFORD
.6 WATER COLLECTED 1/2/86 FOR I-129, R299 17-1, HANFORD
.4 #2514 WATER FOR 1129, R299E 17-9, HANFORD

.2 #2514 WATER FOR 1129 (5/30/85), R299E 17-9, HANFORD

.6 SPECIAL SAMPLE FOR 1129 (6/21/85), R299E 17-9, HANFORD
.1 SPECIAL SAMPLE FOR I129 (8/1/85), R299E 17-9, HANFORD
.2 SPECIAL SAMPLE FOR 1129 (8/20/85), R299E 17-9, HANFORD
.7 #2514 WATER FOR 1129 (9/24/85), R299E 17-9, HANFORD

.7 #2514 WATER FOR 1129 (11/12/85)}, R299E 17-9, HANFORD
.7 WATER COLI.ECTED 1/2/86 FOR I-129, R299E 17-9, HANFORD
.3 #2329 WATER FOR 1129 (5/30/85), R299E 24-02, HANFORD

VT W T VROV G TV WA L A e e
NPV NN NN ANV NS DL

1122 -i9y
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1291, 60Co and 106Ru Measurements on Water Samples From the

Hanford Project Environs, BNWL-SA-4478, January 1973
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lZSI' 6OCQ and losRu Measurements on
Water Samples f£rom the Hanford Project Environs

F. P. Brausr and H., G.Rieck, Jr.

ABSTRACT

Groundwater flow and contamination patterns baneatch
the Hanford project raservation have been studiad sincs
the early days of the project. The measuremsnt of radio-
active matarials at concsntrations much below those required
for radiation protection ars useful for tracing groundwater
movement and detaction of potantial contamination problems
bafore they ara apt to gccur.

Groundwatar samplas from a number of wells on or near
the Hanford resaezvation have been analyzed for 129I by
neutron activation analysis and for gamma radiocactivity by
low=lavel coincidancs gamma-ray spectromatry. The major
radionuclides in addision to natural radicactivity datected
in the underground waters by gamma-ray spectromet:y wers
losRu and 60Cc. Local river and rain water samples wera
also analyzed for 1291 and long=-lived radionuclidas.

Special sample cocllection methods wara developed to
pPravent contamination of the water samplas during col-
lection. Anions travel farther than cations in undar-
ground water systems since soils are primarily cation
axchangers and retain the caticns. Anion exchanga tach-
nigques wera used in the fiasld and the laboratory to racover
the desired radionuclides. Sample sizes ranged up to
sevaral thousand litars.

This paper discusses the sample collecticn methods,
analysis metiiods, and rassults cbtained. The Methods
used wers found Lo provide high sanaitivitsy Zor ground-
watar studles. '
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1291, GOCo and 106Ru Maasuraments on

Water Samples from the Hanford Project Environs
F. P. Brauer and H. G. Rieck, Jr.

INTRODUCTION

Groundwater flow and contamination patterns beneath the
Hanford project have been studied since the early days of

the project. A large numher of wells are available on the
(1)

i Hanford resarvation for sampling of the groundwater. Routine
?Hﬁ _ surveillanca data on the status of groundwater contamination
Eﬁﬁ resulting from disposal of Hanford plant effluents are reported
— : (2)

periodically. Analyses used for routine surveillance of
radicactivity include total-beta and tritium determinaticns.

The analytical methods selacted have generally been limited to
thosa required to assure that concantrations of radicactiviecy in
groundwatar is safe for human consumpticn althouch the ground-
watar on the Hanford Reservation is not used as potable water

)
supplies.

The measuremant of radicactive nuclidas at concentrations
much below those raguired for radiation protection ars useful for-

tracing the rate and direction of groundwater meoverent and de-
tection of possible contamination problamg before they reach signi-
ficant lavels. One method for improving the detection sensitivity

is by the analysis of larger samples. The usefulnass gf total-beta
measurements on large sarples is limited by the natural radicactivicy
and salt contant of the samples.  Isgtopic. concentration of-tritium

from large water samples iz difficult and expensive. Otherx
radiochemical analysis methods are available for the analysis
of groundwater tracers and are discussed below.

Since radionuclide retsentionm by soil is primarily a caticn
absorption process, anionic radicnuclides serve as tetter
groundwater tracers. Fission product iodine should serve as
a gocod tracsr for following the movement of groundwaters. The
only figsion product iodine iscotcpe with a sufficiently long
half-life for hydrologic studies is “2°I. The long (L.§xl10’

year) half-life and low specific activity (370 Jdpm per micro-

-l=
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During tha pariod of time since 1962 different well-sampling
methods have been emploved. Exact sampling conditions were not
recorded for most of the pre-~1968 well samples. Clean sample
containers were supplied by the laboratory prior o <¢ollection
of some of these samples. Some of the walls were sampled by -
using a bucket on a rope to lift watar to the surface. Repeated
sampling waé required to obtain several liters of water.

e extent to which care was taken to prevent contaminaticn
of the prs-1968 samples by the sampling equipment or suxface
soil is unce=rtain.

-~

- -—Starting in 1568 the sample collections ware conducted by
mambers of the laboratory staff to assure that adequata pre-
cautions wera taken to pravent contamination of the samples.
Thorough flushing of pumps, hoses, pipes, and sample containers
was done before sampling. Either new sample containers or

used sample containers of known history have been used. Cfizsite
.walls were sampled by means of the pumping facilities located

at the walls. Most Hanford project wells deo net contain pumps
and several pumping systams have bean employed.

Early 1971 sampling by pumping was done with a submersible
pump which was lowerad into the.well on a 1/4" diameter steel
cabla., Power to the pump was supplied by an electrical cabils
and watar was deliverad tc the surface through a 3/4" diametar
polyethylane tube. The support-power cable and tubing bundle
was washed with demineralized water just ouytside the wall as
the unit was being lowered into the well. Normally, the pump
was lowered to a point 5 to 10 feet balow the static watar
level. Sampling a well involved pumping for a 30-minute interval
0 £lush the well, then collecting samples in two l3-gallon
plastic carbaoys. AfZtar sampling was completed, the system was
removed fZrom the well and moved to another location. During
the implacement in the well of the éump and tubing bundle it was
necassary to drag the whole assembly across the ground surfacse

_as the unit was being lowered. Consequently, even wish the
washing operation being performed, the possibility of surace
contamination being introduced into the well could not be ignorad.

Tha problems of possible intreduction of surface centamination
by installation of the pumping system and of cross contamination



-5- . BNWL-SA-4478

with a cheesecloth scaked in demineralized water as it was being
lowerad into the well.

The inner pipe was next implaced inside the ocuter pipe. The
venturi-jet assembly was attached to a 2l-foot secticn of 1"
diameter PVC pipe with a combination of steel and PVC plastic
f#istings. This section was then -lowered; with washing,- inside
the ocuter pipe. After sacuraly clamping the teop end, another
2l-foot section was attached with a 1" diameter coupling. PVC
cameant was usad and after a suitable curing time this additional
saction was lowerad. Tha procadure was continuad until the
venturi-jet asgsembly was positionad in the S-foot section of
schedule 40 outer pipe. The section of schedule 40 pipa was
raquired for a positive seal between the inner and ocuter pipe
by the leather packer on the venturi-jet assembly.

A casing adaptar was installed at the top of the well. The
pressure and suction lines from the adapter wers connected to
the pump with unions to permit easy attachment and removal of
the pump. A steel can was inverted over the well casing to
prevent entry of surface contamination.

A well Was sampled hy the following technigque. After the pump
was attached- to the unions, the system was primed or filled with
demineralizad watsr., The pump was then operated for 30 minutas
at maximum £low (~10 GPM)} until the pump outlet-water cleared.
Twe ll-gallon plastic carboy samples were than collectad, The
pump was then disconnected and moved to the next location. A
typical purping installation is shown in Figure 1.

In 5 wells, the casing size is 1-1/2" diameter and would not
accommodate the standard submersible pump or venturi=-jet assembly.
An air-lift pumping systam was permanently installed in each well.
The air-lift system was assembled by inserting 1/2" diametsr into
1" diameter polyethylane tubing. The inner surface of the ocutar
tube was cleaned by pushing a demineralized watar socaksdé cheesa-
cloth plug through the tube ahead of the inner tube. The top end
cf the systam was fitted with a zpeciallv fabricated adaptar which
aliows introduction of hitrogen (under pressure) inte the annulus
between the inner and outer tube. The assembly was lowered inteo

the wall to a position where the lower end of the ocutar tube is

-
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GAMMA~-RAY SPECTROMETRY

Radiocactivity in natural watar samples generally requires
concentration prior to gamma-ray spectrometry mMeasurements. -
The watar samples were concantrated by boiling to reduce tha
sample volume from as much as 26 liters to less than 0.l litasr.
Claanroom lahoratorias were used to aveid contamination of the
sample with fallout and other environmental radiocactivity. New
laboratory glasswars was usad for boiling each sample. The
Columbia River samples collectad downstraam from the reactor
araas wers processed in separate laboratory facilities to prevent
cross contamination of low-level water samplas. The rasidual
watar and salts remaining after boiling wers mounted in plastic
containars approximataly 0.5-inches thick and S-inches in dia-
metar for counting. Dowex-l rather than heiling was used for
concantration of radicactive anions from scme of the large
volume water samplas.

The radicactive nuclidaes concentrated in the water and salts
remaining after boiling or absorbed on ion exchange resins wers
identified and measured by low-level gamma-gamma coincidencs
spect:cmetry.(6'7'8'l°) Most of the samplas wera countsd with
‘a two-parameter gamma spectrometer consisting of a pair of s
inch diameter by S-inch thick NaI(Tl) detactors. The NaZI(Tl)
detectors each were ghialded with Nal light pipes from the
radiocactivity in the photomultiplier tubes. The datactors
were contained in a long plastic anticoincidence shiesld which
raduces both the systam background and Compton continuum.(S)

The detector system is shown in Figure 4. Figure 5 shows the
positions of various radionuclides in the multiplexed two-
Parametear gamma-ray spectrometer array. Counting timesg as

long as 5000 minutes ware used with the lowest activity samples.
Computer techniquaes were usad ﬁc'grocess the sbectral data.(g) o
Smaller sample sizes and lass sensitive speét:omete:s wersa

used to analyze the samples collected prior to 1365, -

Several of the more radicactive samples were also measurad
with a high~efficiency Ge(Li) spectrometer to confirm the
NaI{Tl) results.
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and comparater standards during irradiation were estimated by
gamma-ray Spectrometry using several spectra to obtain hali-
lifa information. The low-level, beta-gatad, multiple~-gamma
coincidence spectrometry tachniques dascribed in references (6,
13,14,15) weres used when raquired tc measurs vary small amounts
of 13“: and 1251. A high sensitivity mulitciple coincidanca
gamma-ray detactor system used for 1301 measurements is shown
in Figure 7. The backgrounds achieved with this detector
operated in several multiple coincidence modes are shown in
Fiqure 8§ and tabulated in Table I. 1297 dacays with the emission
of three or four coincident gamma-rays as seen in its decay
scheme (Figure 9). 1301 spectra recorded with the multiple
coincidence gamma-ray spectIometer are shown on Figure 10.
Figures 11 and 12 show similar apectra for the 1351 and 1261
activities frequently also present in an irradiated icdine
sample as a result of the fissicon of trace impurities and the
1271 (n.2n)1261 reaction. Disczimination against 1351 and 1251
when counting 1301 can be achieved by  y=y-y and y=y=vy=v
coincidence counting. The components in the time dependent
spectra resulting from the measuraments ¢n a single sample ars
calculated using a weighted least squares method.(IS) The data
handling programs cutlined in referance (%) were used Ior cal-
culation of analytical results and preparation of £final data
tabulations.

EXPERIMENTS

The radionuclides detected by gamma-ray spectrometry in Hanford

resarvation groundwatars wera GDCO, losRu, and the natural radio-

active nuclides. Several wall-water samples collacted close
£o the Columbia River also contained radionuclides charactaristic
of Hanford reactor effluent.

The results of several sampling and method studias ars listed

-1 108 ‘29:_

en Table II for the nuclides ~ "Co., Ru, and * Fractions aof

rain, river, and well-water samples were analyzad in the Lagoratory 27
collection of the radionuelides on Dowex-l columns and ty evapcra-

tion. Compariscn of the results as shown on Table II confirm

60 1086

that the primary spacies of Co and Ru in well-waters ars
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ars summarizad on Table III. The Hanford-area rain-watar 129

I
results clearly show potential for contamination of well watazs.,
Columbia River water collectad upstream and deownstrasam from the
Hanford projact yielded results that are essentially all the same
and substantially lower than local rain except for the 8005 in
the downstream Columbia River. The GOCo concentration is de-
crmasing since raactor coolant is no longer discharged to the
Columbia River. No significant increasa was cbserved in the
1291 concentration in the downstream Columbia River water as

the rasult of Hanford activities. The river-watar results can
be used to establish the maximum radicnuclide lsvels aexpected
in well samples as the result of the entrance of river water
into the ground watsr systam.

The background well-water 1297 analyses and distilled-water

I analyses wers positiva whgn"gn::ggtad.ﬁc:.ogrﬁbsst estimates
of the laboratory blank. These results are very close to the
detection limit for lZSI and may be the result of an unkneown
analysis artifact or may raprasant an approximate value for

the lng centent of the samples.

1239

1362=1568 Samnles
129

The I concentration values (atoms/liter) ocbserved in water
from the wells sampled between 1962 and 1248 have been located on
a map of the Hanford Area (Figura 13). When samples from saveral
pliezometer tubes in the same well wers analyzed, the maximum
cbservedrL33£~csncentrati6n‘was-plctted. Many of the watsr samples
ware found to contain much more 1291 than was found in the river-
watar and background-area wall-waters. The largest concentrations
were cbsarved in water from the 200W and 200E Area wells. 1291
concentraticons observed in most Banford project wall-watars
analyzed were significantly higher than the values ckserved Zor
the Columbia River,. -
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1291, espacially well §99-35~39. This suggests a possible
inersase in groundwatar flow in an sastarly diraction.
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BACKGROUND MEASUREMENTS ON SEGMENTED Nak(TI) DETECTOR

ANT |-
COINCIDENCE
SHIELD

NONE
NONE
OFF
OFF
ON
ON

| .
TABLE 1

NUMBER OF Nal{Tl) SEGMENTS DETECTING AN EVENT

BETA 1 2 3 4
GATE COUNT RATES, 0.1-4.0 MeV (CPM)

OFF 830 180 23 2.2
ON 1.0 0.18  0.055  0.005
OFF 740 125 13 L5
ON 0.75 0.16  0.024  0.002
OFF 416 40 3.2 0.5
ON 0.69 0.4  0.018 0.00]

-l =
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TASLE IIX

SUMMARY OF RAIN, RIVER AND WELL-WATER CONCENTRATIONS,
SAMPLES COLLECTED 1962 to 1972

Concantration Ranges

129, 60cq L06py

{atoms/litar) {(pCi/l) (pCi/L)
Banford Area Rain 0.02-6x10ll 0.01=-0.2 .5=10.
Upstream Columbia River 1-5x10° < .01 .2-.3
Downstream Columbia River 1-2x10° .007-.6 ,004=2.
Snake River 1-2x10° < .005 1-.3
Yakima River 1-2x10° < .003 .4
Artesian Well 699-53-103 0.6-6x10°
Washington, D. C. Well 2-9x108
Troutdale, Oragon Well leo8 < .004 .3
Thousand Springs, Idaho Well 2xla’ 1< .0003 <.06
Distilled Laboratory Water 3-7x107 < Q07 <.03
| Hanford Separations Area Walls 10+9-10%7 -+ 100.-2,000,000.
Hanforé Reservation Wells near River 3x108—1012 _.001-0.3 .001-37.
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DIAGRAM OF JET PUMP INSTALLATION
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DIAGRAM OF ION EXCHANGE FILTER SYSTEM
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FIGURE 3. DIAGRAM OF ION ESXCHANGE FILTER SYSTEX
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MULTIPLEXED TWO-PARAMETER GAMMA SPECTROMETER ARRAY
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MULTIPLE COINCIDENCE GAMMA-RAY DETECTOR
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| SPECTRA IN FQUR SEGMENTED Mal(Tl) DETECTCR

0

135

—I_ 7
-

10*

e

AN BRI ) s Sy now I
- - -__-
‘l
—
R

10

COUNTS

10°

it |

g ‘

10! 3 '-l,‘;.' i i
L :g E U
i i |
nhE |
it |
P !
s ! . , - \

1.0 2.0 3.0

MaV
135.

Yy - - -— - —-— - -
FIGURE 11. I SPECTRA IN FOUR-SEGMINTED Hal T1) DZTEZCTIR



-33=

1942-1968
: HANFGRH?EN\IIRGNMEEMEWEKEWKIEFESAMEEES

- T

)

SO ¢ g
.

10*namy 194 Tewes
10 1toms 1294
1odamy 1%

b -

- v mn
CENNERC

“2%1 IN HANFORC INVIRONS WELL-WATEX 52

3 \MPLIS L562-13563



-35-

1064 -1966

- HANEQRDEENVIRONMENE WEFEWALERESANIEEES

COLUMBIA RIVER

1096 Deone ¢

l

1pCi Scong’ ¢

o g Y
ForE Rt b I WP S

F1GURE 13+ %o IN manFosD wE



-37-

101%p¢1 Waune? 2 , e
|

Loci W60 4




THIS PAGE INTENTIONALLY

LEFT BLANK



REFERENCE 24

Purification of Uranium by IBMK {Hexone) Extraction,
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N N
. PURIFICATION OF URANIUM BY IBMK
(HEXONE) EXTRACTION

Principles and Limications

Uranium, as tetrapropylammenium uranyl trinicratca, is
extractead from an acidic solution of acid deficient aluminum
nitrace and tetcrapropylammonium hydroxide with iscobutylmethyl
ketcone (IBMK). Less than 1% of the ohe-year-coolsd fission
products are axtractaed. Most anions, wich the exception of
tungstate and ferrocyanide in high mole racios te uranium deo
not affect the extraction. Americium, curium, and neptunium
%ﬁ do not extract to any appreciable extent, whereas plutonium as

Yy Pu(Vvl) will extract. The Uranium is recovered by back
" _ saxtraction into water while evaporating the katcone. Chaemical
. recovaeries are determined using standard uranium or U-232
yield menitors.

Litsrature Refarences

Booman, G. L., and Rein, J. E.. "Uranium.,”™ Treatise on
Analyetical Chemistry, edited by I. M. Kolthoff and P. J.
Elving, Part II, Volume 9., Inter-Sciance Publishars., New York.
1962, pp 1-188.

Maeck, W. J.. Bocman, G. L., Elliete, M. C., and Rein, J. E..
"Separation of Uranium from Diverss Ions,"” Anal. Cham.. Volume
Jo, 1958, p l902.

Nistzael, C. A. and de Sesa, M. A., "Spectrophotomstric
Daeatsrminasion of Uranium with Thiocyanate," Anal. Chem.., 29,
1957, p. 756.

Reagents
All rsagents are preparad from analytical reagent gradas

chemicals. Class I D.I. water is ussd throughout this proca-
dure.

16M HNO3 - srock reagent.
30% Hydrogen peroxida.

10% Tetrapropylammonium hydroxida. -

ZM HNO4 - Pour 125 mi of 18M HNO3 inteo D.I. watar and dilutae
to 1 liter.

DR2:[7,7}148 - - Ref. 24.1 -
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Isobuszylmathyl katone - stock reagent. Also cailed hexone ancg
IBMK.

Ruthenium Dye - 2 grams ruthenium trichloride hydrate
dissolved and diluted to L liter with D. I. wacer.

2.8M AL(NOy)3 salwing Solution, 1M Acid Deficiane:

l. Place 1030 grams (2.31 lb) Al(NO3)3-9H20 into a 2
licar beaksr. .

2. Dilute to 300 mL with D. I. Water. Warm until
dissolvaed.

3. Add 67.5 mL of concentratad NH,4OH (ammonium
hydroxide) and stir for saveral minucas untxl tha
hydroxide pracipitate dissolvaes.

4. Cool tc lass than 30 dagrees C and dildcae
approximataly eo¢ tha 1 litaer mark with D. I. Water.

3. Remove any yranium contamination by placing the
salting solution in a 2 liter saeparacory funnel,
adding about 200 mL of IBMK and shaking manually for
3 minutes. Drain the salting socluticon back in thea 2
liter beakar. Drain the IBMK to a 400 mL beaker
containing 25 mL D I. watar.

8. Check thae soluzion for uranium contaminacion by
avaporating the IBMK o dryness. Plate on 1 1/2"
dish and count 50 minuces for possible alpha
contamination. After reviaewing the data., your
supervisor will determine whether the salting
solution is ready for use or if it is necessary to
repeat steap 5. A <ount race less than ten times the
background would indicate further decontaminavion of
the salting solution unnecessary. This is basad on
a 90% decontamination efficiency.

7. Add 10 mL of taetrvapropylammenium nydroxide and scirv
until dissoluction is complate.

Equioment and Matarials -7 =

8 position stirring unit
L 172 or 2 inch m

inch magnetic sSTif bacs

beakers: 50, 100 or 230-mL

DR2:([7.7]1148 Ref. 24 2..
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heat lamp

Twe litar baeakar and separatory funnael for reagant
purification

Procadura

*Rafer to procedure 30-BA-SP for Bicassay Samples or JO0=-ENV-SP
for Environmental Samples for the appreopriace bioas;ay Qr
environmental sample preparation procadura.

1. Boil the solution from a sample preparation procadurs to
near dryness or until solids starec forming. If the
sample becomes dry or solidified, add 1 mL (or more as
necessary) of 2M HNO,.

2. Add 10 mL of Al(NOj)s salting solution for edch 1-2 mL of
sampla. The salts from l0Q mL of urine can be
dissolved/suspended in about 1 mL of 2M HNOy. Example:
Sample voluma is “3 mL. Usaea 20 miL ot AI(NQ3)2 saleing
solution.

3. Add ) mL ruthenium dye and ona taflon coatad magnaetic
: stirving bar.

KEY POINT: The ruthenium dye assists in determining
phase separation. Ruzhenium remains in =zhe
agqueous phase (lowar layer) and is black in
ceoler. The organic {uppav lavaer) phasa
should bea coclorlaess.

4. Add 10 alL of IBMK (hexcone) and seir for five minutes on a
magnetic stirrer.

S. Remcve the beaker from the stirrer and allow the phasas
to saeparate.

KEY POINT: If the phases won't separatcae within 10
minutes, separation can be achiaved by
centrifuging.

6. Carsfully pour most of the IBMK (upper laver) into a
labelaead 50 mL beaker. At lesast 903 of IBMK can ba pourad

T off in this way.

KEY POINT: If any bottom layer geaes into the 30 mL
beakar, ramove it with a pipet and zransfar
to the original beakar. or racombine the
layers and try the separacion again.

7. Add a second 10 mbL of IBMK and stir for 2-3 minutes.

DR2:[(7.7]14s5 Ref. 24.3
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Repeat steps 5 and 6, combining with the first IBMK.

Place the 50 mL beakers under a heat lamp in the order of
incresasing sample identification number and £fill each
beaker to the 40 mL mark with D. I. wWater. Evaporats to
dryness.

KEY POINT: 1. Arranging the beakaers in order will aveid
any errer in case the IBMK removes any
idencification from the beakaer.

2. Wacer helps to control the temperature.
IBMK can boil under heat lamp
tamparatcuras. When this happens: the
sample will zurn yellow in color and dry

, o a dark residue. wWet-ash with a few mL
- - 18M HNO3-and a few drops-of 303 H0;.

Dapending on the type of uyranium analysis rdquested on
the sample., proceed to cone of the following thrae
procedures:

a) Only Uranium Isotopic is Requestaed - Proceed to the
Electrodapaesicion Procedure, 3J0-ED-02.

b) Only Natural Uranium raguestaed - Proceaed to
“Fluorometic Determinaction of Uranium.,"” 20-U-03 cor

- "Determination of Uranium by Kinetic Phosphorescaencea
Analysis", 20-U-0%3.

LAST PAGE

DR2:{7.,711458

Ref. 24.4
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FLUOROMETRIC DETERMINATION OF URANIUM
FOQLLOWING PURIFICATION

Principles and timitcacions

The residue from the Uranium Purificasion Proceduras
{20=U=01) or (20-U~-02) is dissolved for flucrometric
determinacion of total uyranium. The machod invelves fusion of
the sample in a sodium and lithium fluoride £lux at 17S0°9F and
medasucrement of the yellow=green uranium fluorescencs using a
fluorcophotomaeter- To adjust for interferences and to quantify
the sample veading. a known amoun: of natural uranium is addaed
to a duplicate aliguot and measursd similarly. The
flucromecric method can be affected by sample matrix
interfarancaes such as guenching agents (i.e.., iron) and
flucorescant agents (i.e. organics).

LLiterature Referencas

Booman, G-L. and Rain, J.E., "Uranium”, Treatise on Analyetical
Cheamistry, edited by I.M. Kolthoff and P.J. Elving, paret ITI.,
Vol. 9, Interscience Publishers, New York, 1962, pp. 1-188.

Rﬂdg ants
2M HNO,

Flux far Fluorometric Uranium Determination

1. _Add 9.1 a fluorcmetric grade lithium fluorida we a 1
pound (454q) bottle of flucocrcmetric grade sodium
flucride. Seal che bottls and mix overnight on a rolling
mixer.

2. Check the prapared flux by fusing 5 blanks and 5 spikes
o containing known gquantities of uranium and rsagd on a
flucrometer prior to use.

3. Spikes should read within 10% of normal values. 2lanks -
are expected to read laess than 0.0050.

Eguipment and Materials

Beakars, l-L and 250-mi
Covered matal vacks for helding placinum dishas
Platinum dishes

DR2:[7.,7]147 ' Ref. 24.5 |
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Pipes - 100 ulL, 200 ul

Pipet tips

Pelletizer

Fusad-pellet fluocrometric equipment

Calculations - Uranium Radigmetric Yiaeld
dpe = counting efficiency as disintegration per count

Y = sample yield = (cpm)(dpcl)/{(dpm uranium addad to the
spike sampla)

£ . .
- Calculations - Uranium Fluorometric
o - .
T SAM = Sampla reading .
- BL. = . __Blank reading

sSp = Spika plus sample reading

SPC = Spike value in micrograms per mL

Y - Radiometric spixe yield. Use ¥ = 1.0 if resulz is

not to be yield corrected

Vo = Total sample veolume
- - Va 0w Sample volume analyzaed

Vg = Volume of 2M HNO3 to dissolva residue (step l). Usa
4 mL for DOE bicassay sampleas, 10 miL for all others.

v - Aliqueot of vp

SAM - BL SPC (0.05 mL) Vg Vo
X - —wmem ¥} wmmmam X m===s = gg U/samplse

SP - SAM Y v o va

This ecaleulation may be usad for 50lid sample by dividing by
sample waight in grams.

Saction A: ualicy Coperol

i. Quality control chaecks are to be performad every day thaﬁ
samplas ara to be analyzad by the fluoromaetric procedure.

2. Set up the platinum dishes on a covered matal rack.
placing 4 low=leval dishes and ]} spika dishaeas in zTwo

DR2:([7.71147 Ref. 24.5 :
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separats ToOwWs.

KEY POINT: The extra low-laevel dish is for the blank
sample. The spike dishes should be in the
front row. The rows are saparatad to
minimize cross-concaminasion.

Add exaczly 100 ufL (micrelitars) of QC #1 t¢ a low-lavel
dish and =t the spikes dish.

Repeat Step #3 for QC %2 and QC #13 spikas.

Add exactsly 30 ulL of natural vuranium standard to aach
spike dish.

Add 100 ul of 2M HNO; eg every dish. )
Place the rack supporting the samples under a heat lamp.

Prepare a FTlucrometric Analysis Shaat as shown in
Procadure #60-23-01 and below:

Sample vol. 100 ul

Spike vol. 30 ul

Spike <onc. (value on bottleae)
Fusion zimea ) minutes

Ramove the QC rack from under the heat lamp when the
dishes are dry. After the QC samples are measurad caks
the data to your supervisor for esvaluation. Go to
Section C, Fluoromatric Analysis.

Saction 3: Sample Dissolution and Uranium RagiometriclYield

l.

DR2:{7.7]1147

To the rasidue from a uranium purificacion proceadure. add
axaccly 10 mL (4 mL for DOE bicassay samples) of 2M HNOj,
Swirl to effact disselution.

NOTE: If the results are to be yield-corracted. go zo
scep 2. If not procaed to Section <.

Transfar exactly 1 mL to a praeaviocusly labkeled 1.3 ingh
s.5. planchat and dry under a heat lamp. Go to 3acticon
€, Fluorometric Analysis.

Count the planchet for 50 minuces with an alpha pro-
portional <ountar to detarmine the U-232 =racger yisld.

Ref.
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Saction C: Fluorometric Analysis

l. Analyze Hanford DOE and RMI urine samples in duplicace
(ewo spike dishes and two low-lavel dishes for each
sample). Others: one sipika, one low-levael dish per

_ _samola.

2. Set up placinum dishes for the samples on a rack. Place
a corresponding spike dish in front of sach low=lasvel
dish. Add one extra low-laevel dish for the blank after
aach set of four samplaes.

3. Pipet 50 uL of uranium standard containing about 10
micrograms uranium per milliliter inte each spike dish.

4. Swirl the sample solutions well and pipet 200 uL (100 uL
for ERA samples) into each setz ©of spike and non-spike
digshes per sample. Maintain idenzification by a mappad
arrangement.

5. Place the sample rack under a heat lamp and slowly taks
all dishes to dryness.

§. + Prepare to fuse the samples on the fusion wheal as
follows:

a. Turn on tha air purifiar.

b. Turn on the burner exhaustc fan.

c. Open the air valva.

d. Open the gas tank valve saveral turns.

a. Light the burners.

£. Adjusc the burners to obzain the desired flame.

7. Placa a Nar-LiF flux pellat on each dish.

8. Place the dishes on the fusion wheel in a sample-spika,
sample-spike order, and sat the timer for threa minutcas.
The fusion temperature is regulated between 1750 and 1780
degrees F. Each sample is fused twice. Ratain dish
identificazion by maintaining a consistent order
throughout the fusing and reading procass.

9. wWhile cthe samples are fusing, set up the flucromatar as T
follows:

a. Opaen the light shutter, which is kept closad when noe
measuring samples. ) ’

b. Sat tha reading atc zaro on all scalzas.

0

Sarc the %8 position standard to raad 3.

DR2:(7,71147 Ref. 24.8



10.

1l1l.

12.

13.

-l4.

13.

16.

20-U=03=03 :
Rev. No. 2, 1/8§
UST-RD=-PM~9-80

KEY POINT: It is nscessary to push the middle button on
the digital readout if "OL" appears on the
display.

d. The #9 position standard should read less than .0025.
If iz is above .0023, the fluorometer may need
service. Consule your supervisor.

e. Racheck the zero. -

Ramove the samples te the metal racks after they have
cocled from the second fusion.

Praeparae the analysis sheet by recording the sample
number, volume of sample analyzed, volume of ‘uranium
spike used, strength of uranium spike initials of
technigian, dace of analysis and any cocther comments
partinent to the analysis. See section 6§0-23 for
instructions.

Transfer each sample to the platinum dish holder in the
flucrometer, <losa the covar, move sample into position,
and racord the dial reading on the analysis sheet.

Aftar reading the sample., remove the platinum dish from
the fluorcmeter, discard the pellaes, and placa the

-platinum dishas in its appropriats "low-lavel” or "spike"

baaker.

-Add_about 200-mL. of Ll6M-HNO5 o @ach 1 liter beaker

containing the platinum dishes. Place on an oscillating
hot plate and boil for abour 1 houyr. Remove and allow o
cool. Decant the HNO3 acid to a cup sink with running
water. Rinse with D.I. wataer liberally and decant to thae
sink.

KEY POINT: Allow the tap water to run in thes sink for
at least five minuces %o dilute the acid.

Repeat step ll.

Add abour 200 mL of D.I. water to each beaker and place T
on hot plate again and allow to boil for 30 minucas.

Recant D.I. waser and rinse twice with D.I. watar.

Ramove as much wacer as possible and transfar dishes zo

250 mL beakars labeled appropriately. The mlatinum .
dishes are now raady for re-usa.

DR2:({7,71147 Ref. 24.9
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AN

DETERMINATION OF TRITIUM IN WATER SAMPLES

Princivles and Limitations

Tricium in watcer is measured by a direct count of the
distillad sample using a liquid scintillation spectrometer.
After discillacion, a sample of § millilivers is pipetted into
15 milliliters of scintillator sglution. The mixcure is
transferred to the refrigerated sample changer of the ligquid
scintillacion counter and is allowed to ramain there for - 24
hours before counting is begun. This waiting period allows
temperature equilibrium to be reachad and the decay of
chamiluminescence within the plastic vials. The counting
efficiency of sach sample including corractions fdr gquenching,
is determined by using the extaernal standard techniqua. A
quanch curve is cbtained by <¢ounting samples with known
amounts of tritium and varying amounts of quenching matcerial.
The degqree of quenching is determined using an excernal
radicactive source and this is correlated wizh the counting
afficiency of the appropriate scandard. When a sample i3
counted, the ligquid scincillation counter deacermines che
sample’s guench paramaetar and comparas it to the quaench curva
to cbtain the councing .ftxcioncy

Litaracurae Rafarance

Plorkowski and Williams, "Liquid Scintillatieon Counting of
Tritium in Water with Triten Emulsion Systems”., Int. J.

Applied Radiation Isotope, 19, p. 377, (1968).

Standacd Test Mathod for Tritium in Water, ASTM D2476-31.

Unitad States Tasting Company, Inc.., Computar Calculation
Program REES Manual.

Equipment and Materials
Boiling flask, 500 mL
Condensing column

Haating mantla - six posi:ich - Eurren:ly using one manu-
factured by Glas-Col Company

Spacula
Baaker (30 mL)

Polyathylane bottle (100 mL)

DR2:({7.6]132 Ref. 25,1 ;
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Automatic pipet - 5 mL adjustable with disposable tip

Plastic scintillation vials - 25 mL size to fit LSC sample
changer

Automatic dispenser - one liter capacity with 1-20 mL
dispensaer

Raagents

"bDead” water, water which containg little or nee tritium.
Hydrochloric Acid, concentratad.

Potassium hydroxide, pellets .

Liquid Scintillarion cecktail - A. R. Grada - Raady-Solv MP, a
solution prepared by Beckman, is currently being used

Calculations
: Type DAT to calculate the tritium concentration in water
and the total preopagated uncartainty. For samples whose
results require immediate reporting, the activicy
concentration and the <ounting uncertaincty may be manually
calculated using tha aquations below: :
A = K (C =B,

CU = £ K x [2] SOR (&/Tc + Be/Th)

where:
A = acetivicy in pCi/L.
K = 1000/(2.22 (E) Vv (¥)).
cu = two sigma counting uncartainty in pCi/L.
C______ = _gross counts per minute in the tritium region of
interest (ROI).
Te = sample count lengtﬁ in minutas. N
Be = background c<ounts par minute in the cti:iuﬁ ROI.
Ty » background count length in minutes.

1000 = mi per L.

DR2:{7.,61132 Ref. 25.2
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2.22 = disintagrations per minute per picocurie.
E = councinj afficiency using a tritium radionuclide
standard.
v = sample volume in mL.
Y = chemical yield.
SCQR = gguare reot

Notes that the above equation for the counting uncertaincy
- represants only the uncertainty from counting statiscics,

e, while the computer program calculates the total propagated
ﬁﬁ; uncertainty. .
ﬁt' Procadura .

l. For samples requesting a eritium analysis. save about 500
mL in a sample container. {The sample may be compositad
for a month 9or cquarter) Take the same volume of sample
and measure accurately whan compositing.

. . ..2.. _Transfer 250 mL to & boiling flask. Add 1 to 2 grams of
potassium hydroxide (1 to 2 pellets) and a boiling chip.
Prapara spikes and blanks in accordance with Table 1 of
JO0=-ENV=SP.

3. The boiling flask and condensers are pre-connected on a
six position heating unit. Use a 50 miL beaker for the
cocllection vessal.

KEY POINT: Be surse that cold water is running through
the condenser column from bottom t9 tcop.

4. Turn on the heating mantla and set the timar for 3%
minuces, adjust the temperacure so that the sample is
boiling lightly. Afcer the sample has boilad for a
liccie while, check the beaker. If che distillaze volume
is 10 mL. remove and immediately veplaca with a poly
botela. This takes about 15 minutes. Collect about 25
mL of the dissillate for the analysis. This takes about
20 minutes. . -

5. ' Whaean the sample discillation is finished, allow the
glassware to cocl and drain the remainder of tha samplas
to wasta. Clean the aquipment for the next sample by
rinsing with concentrated HCl, liberal amounts of D.I.
watear and finally with "dead"” wactser.

6. Write the sample identificacicon number on the cap of the

DR2:[7.,6}132 Ref. 25.3
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scintillazion counting vial. Transfer S mL of the sampla
plus 15 mL of scintillation selution to the counting
vial. For higher level samplaes add L mL of sample and 4
mL of "dead” water. Cap the samples and mix well by
shaking vigorously. A blank is made with "dead"” water.

A spike is made by adding prepared calibrated H-3 spike
(vial eode EQM} noc a vial containing liquid scinkillation
cockrail. :

KEY POINT: Do not prepare samples in the cassettae.
Spilled scineillazion solution can destroy
thaem.

Claan the vial with a Kimwipe just before loading it inte
the cassetts. The tesmperacuzre of the liquid scintilla-
tion spectrometer is about 500F, '

Load the blank in position one, spike (if any) in
position .two., followed by the samples.

Prapare a Tritium Counting Ragquest Card as described in
§0-21-01 and indicate the lgcation of each sample in the
cassatte. There are l0 positions in sach cassetcte.,
numbered cne through ten. If more than onae cassaette is
usad for a batch of samplaes, the position numbars for
samples in the sacond cassette begin with 1ll.

Counting times:

Low lsvel water 150 minutes
Enriched tricium 3 x 1350 minutes
Fruit 150 minutes
Silica Gel (Air) 150 minutes
Milk 150 minuces
Ground water 100 minuces
Intermediate lavel 50 minutes

Transfer. the cassettes with scintillacion vials and the
requesct ticket to tha counting room for liquid
scintillacion counting. The cassettes arse loaded inco
the Liquid Scintillacion countar and the appropriace
program is chosen for <ouncing.

The samplaes arve kept in the liguid scintillation countar

DR2:([7,5]132 Ref. 25.4
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about ona day before counting is bagun. This provides
time for fluoraescence and any other axcitacion to dacay.

12. After counting, ramove the samples from the ligquid
scintillation counter and transfer to storage. Submit
all daca, along with the Liquid Scintillation Request

Card, to the data handler.

LAST P AGE
;P;R;V;D-F;R-U;E-’ -E- -é‘aé- ----4-—-4-—" o ;‘_; ;é- N
M @g/@uzi 43,78
Wotrmoim. //yéé-
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Carbon Telrachloride Anelyysis
ANALYTICAL GROUP CODE: 730,731

VOLATILE ORGANIC ANALYSIS, METHOD 8240

TAB V

{(l) vVelatile organic compounds are determined by GC/MS. The
compounds are introduced into the GC/MS by a Purge and Trap
device according zo Method S5030.

{2) The Mass Spectrometer is tuned to meet the Ion Abundance
Criteria as outlined in Table 2 of mechod 8240, by direcs
. injection of S0 ng ¢of Bromoflourochenzens (BFB) followad by
software or hardware tuning as may be required. Tuning
verificaction is demonstrated at the beginning of every
l12=-hour work shift by additional injections of 50 ng of
BFB.

(3) Samples with high levels of volatiles, oils. or other
compounds that have a high petantial for contaminatging the
. systam are diluted prior to analysis. It is important to
I note that this dilution procaedure will raise the detaeaction
: limitc of the analytes.

{(4) A systam blank is run prior to the analysis of any
standards.

(5) An initial S point calibration for each analyte in the
"rarget” lise is made prior to the injection of any
samples., blanks, or associated QA/QC samples. Rasponse
factors are calculated consiscent with 7.1.3 of the method.

Calibration is verified by the analysis of a mid-peint
calibration standard for every lZ2-hour shift when samplas
ares to be analyzed. The response factor for each analytas
must be within *+ 20% ¢f the responss factor ussd for
quancitificacion of sample concenzcraczions.

(6) A minimum of chree surrogata compounds, reprasencing a
range ©of Boiling Points, are added to the samples at a
level of 50 ug/L as calculated in the initial S mL sample.
Reccovery limits for the selected compounds are monitored.
Control limics for recovery data are calculaced from che
data base that is obtained from sample analysis. The thrae
surrogate compounds arce:

l,2-Dichloroetchane
Toluans '
Bromoflucrobenzene

DR2:[7.,3)12 Ref. 26.1
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(7} Uneil such time chat sufficient in-hcuse data is avajlablae.,
U.8. EPA Contrel Limits are used as available (ses Table
A).

Samples that exhibit tecoveriss cutside the conercl limits
are rs-analyzed a second time. If the recoveries are stcill
outside of the control limits, it is possibly because of
matrix effects.

(8) Marrix spike recoveries arse determined for the following
compounds and concentrasions:

Concantraction
Compound Code . sppb)
BENZENE A82 50
TOLUENE ] AS8 50
TRICHLOROETHENE AG63 50
. CHLOROBENZENE A78 50
1,1-DICHLORCETHENE AS2 %0

(3) A reagent blank is analyzed with each batch of samples.

The blank may not contain the compounds listed above at lavels
exceeding § ug/L or 50% of the reportad detection limit for thae
parameter. In the event that this level is exceeded, the
appropriace apparatus will be cleaned and blanks will be
analyzed uncil zatisfactory results are achieved.

LAST PAGE
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- METHOD 8240
GC/MS METHOD FOR VOLATILE QRGANICS

1.0 Scope and Application

1.1 Method 8240 is uysed to detarmine volatile organic compounds in a
variety of solid waste matrices. This method is applicable to nearly ali
types of samples, regardliess of water content, including groundwater, aquecus
sludges, caustic liquors, acid Tiquors, waste solvents, oily wastes, mousses,
tars, fibrous wastes, polymeric emulsions, filter cakes, spent carbens, spent
catalysts, sails, and sediments,

1.2 The detecticn limit of Method 8240 for an individual compound is
approximately 1 ug/g (wet weight) in waste samples. For samples containing
‘more-than-1-mg/g-of total volatile material, the detsction limit is propor-
tionately higher.

1.3 Method 8240 is based upon a pyrge-dand-trap, das chromatographic/
mass spectrometric (GC/MS) procedure. This mathod is restricted to use by or
under the supervision of analysts experiencad in the use of purge-and-trap
systems and gas chromatograph/mass spectrometers and skilled in the intarpre-
taticn of mass spectra and their use as 3 quantitative toal.

2.0 Summary of Methed

2.1 The valatile compounds are introduced to the gas chrcmatograph By
direct injection, the Headspace Methad (Method 5020), or the Purge-and-Trap
Method (Method 5030). Method S030 should be usad for groundwater analysis.
The components are separated via the gas chromatograph and detected using a
mass spectrometer which {s used to provide both qualitative and gquantitative
information. The chromatograghic conditions as well as typical mass spec-
trometer operating paramaters are given,

2.2 Lf the above sample introduction techniques are not applicable,
a portion of the sample can be dispersed in methanal or polyethylene glycol
(PEG) to dissolve the volatile organic constituents. A portion of the
methanolic or PEG solution {s combined with water in a specially designed
purging chamber. An inert gas is then bubbled through the solution at
ambient temperature and the volatile comnponents are efficiently transferred
from the aqueous phase to the vapor phase. The vapor is swept through a
sorbent column where the velatile components are trapped. After purging is
complatad, the sorbent column is heated and Backfiushed with inert gas tao
desord the components onto a gas chramatographic column, The gas chroma-
tographic column is heatad to elute the campanents, wnich are datactad wimn a
mass spectrometer.

2.3 An aliquot of each sampie must ba spiked with an appropriate
standard to determine percant recovery and datection limits for that sample,
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2.4 Tapble 1 lists detection limits that can be obtained in wastewaters
in the absence of interfersnces. Detection limits for a typical waste sample
would be significantly higher.

TABLE 1. CHROMATOGRAPMIC CONOITIONS AND METHQO OETECTION LIMITS

Retention time Method
, (min) detection Timit
Parameter Column 13 {ug/1)
Chlgromethane 2.3 ND
8romomethane .1 ND
Vinyl chloride 3.8 ND
Chlorgethane 4.6 ND
Methylene chloride 6.4 2.8
Trichlorofluorcmathane 8.3 ND
1,1-Dichloroethene 9.0 2.8
1,1-Dichlaorcethane 10.1 4.7
= trans-l1,2-Bichloroethene 10.8 1.6
thloroform 11.4 1.8
1,2-0tchlercethane 12,1 2.8
- 1,1,1=Trichloroethane 13.4 3.8
T 3o¥ Carbon tatrachloride 13.7 2.8
Bromodichlorcmethane 14,3 2.2
1,2-0Dichloropropane 15.7 §.0
trans-1,3-Dichloropropene 15.9 5.0
Trichloroethene 16.5 1.9
8enzene . 17.0 4,4
Dibromochiorcmathane 17.1 3.1
1,1,2-Trtchloroethane 17.2 5.0
¢cis«l,3-Dichloropropene i7. NO
2-Chloroethylvinyl ether 18.§ ND
Bromoform 19.8 4,7
1,1,2,2=Tetrachlarcethane 2.1 6.9
Tetrachlioroethene 22.2 4.1
Toluene 23,5 6.0
Chlorobenzene 24.6 6.0
Ethyl benzene 26.4 7.2
. 1,3=-Dichlorobenzane 33.9 ND
1,2-Dichligrobenzens 35.0 NO -
1l,4<Dichioraobenzene 35.4 ND

ND = not detarmined.

3Calumn conditions: Carbopack B (60/80 mesh) coated with
1% SP-1000 pagked in a S«ft by 2-mm [.D. glass column with heltum
carrier gas at a flow rate of 3¢ mi/min. Column temperaturs is
isothermal at 45° ¢ for 3 min, then programmed at 8° C per minute
to 220° and held for 1S min.

Ref. 26.4
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3.0 Interferencas

3.1 Intarferencas coextracted from the samples will vary consideratiy
from sourca to sourca, depending upcn the particular wasta or extract veing
tastad. The analytical system, however, should be checked tg ensure ‘
freedom from interferencas undsr the conditions of the analysis by running
mathod blanks. Mathod blanks are run Dy analyzing organic-fres water in the
normal manner. The use of non-TFE plastic tubing, non-TFE thread sealants,
or flow controllers with rubber components in the purging davica should be
avotded.

3.2 Samples can be contaminated by diffusion of volatile organics
{particulariy mathylena chloride) through the septum seal into the sample
during shipment and storage. A field blank prepared from organic-free watar
and carried through the sampling and handling protocol can serve as a check
on such contaminatisn.

3.3 (Cross contamination can cccur whenever high-level and low-ievel
samples are sequentially analyzed. To reduce cross contamination, the
purging davice and sampie syringe should be rinsed out twice, between samplas,
with organic-fres water, Whenever an unusually concantrated sample is
encountared, it should be followed by an analysis of arganic-frae watar to
check for crass contamination. For samples containing large amounts of
watar-soluble matarials, suspended solids, high boiling compounds, or high
organchalide levels, it may bDe necassary to wash out the purging device with
a scap solution, rinsa with distilled watar, and then dry in a 105° C oven
between analyses.

3.4 Low molecular weight impurities in PEG can de volatilized during
the purging procadurs. Thus, the PEG empioyed in this method must ba purie
fiad bafors use as described in Section £.2.

4.0 Apparatus and Materials
4.1 Sampiing equipment

4.1.1 Vvial: 25-ml capacity or larger, equipped with a screw cap
{Pierce #13075 or equivalent). Oetergent wash, rinse with tap and
distilied water, and dry for 1 hr at 105° C before yse.

4.1.2 Septum: Teflon-faced silicone (Pierca #12722 ar equivalent),
Detzrgent wash, rinse with tap and distilled water and dry at 10S° C for
1 hr before use. s e

4,2 Purge-and-trap device: The purge-and-trap device consists of

three saparate piecas of equipment: the purging chamber, trap, and the
desorber. Several completa devices are now commercially available,
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4.2.1 The purging chamber must be designed to accept 5-ml or
25-m1 samples with a water column at least 3 cm deep. The gaseous head
space between the water column and the trap must have a total volume of
less than 1S ml. The purge gas must pass through the water column as
finely divided bubbles with 2 diameter of less than 3 mm at the origin,
The purge gas must be fntroduced no mora than S mm from the base of the
water column. The purging chamber, {llustrated in Figure 1, meets
these design critaria,

4.2.2 The trap must be at least 25 cm long and have an inside
diameter of at least 2.5 mm. The trap must be packed to contain the
following minimum lengths-of -adsgrbents: 1.0 cm of methyl-silicone-
coated packing (Section 5.3.2), 15 em of 2,6-diphenylane oxide polymer
(section 5.3.1), and 8 cm of silica gel (Section 5.3.3). The minimum
specifications for the trap are illustrated in Figure 2.

4,2.3 The desorber must be capable of rapidly heating the trap
to 180° C within 30 sec. The polymer section of the trap should
not be heated higher than 180° C and the remaining sactions should not
exceed 220° C. The desorber design, tllustrated in Figure 2, meets
these critaria,

4.2.4 The purge-and-trap device may be assembled as a separate
unit or be coupled to a gas chromatograph as illuystrated in Figures 3
and 4, -

4,3 Gas chrematograph/mass spectrametar systam

T T o 4.3.1 Gas chromatograph: An analytical systam complete with &
temperature-programmanle gas chromatograph and al1 required accessories
including syringes, analytical columns, and gases.

4,3.2 Column: 2-m x 2-mm [.0. stainless steel or glass, packed
with 1% SP-1000 on 50/30 mesh Carbopack 8 or equivalent.

4.3.3 Mass spectrometer: Capable of scanning from 40 to 250 amu
every 3 sec or less, utilizing 70 voits (naominal) electron energy
in the electron impact ionization mode and producing a mass spectrum
which meets all the criteria in Table 1 when SO ng of 4-dromoflucro-
______ benzene (BFB) is_injected through the GC inlet or introduced in the
purge=-and-trap mode.

4,3.4 GC/MS interfaca: Any GC-to-MS interfaca that gives T~
acceptable calibratiaon points at 50 ng per injection for each compound
of interest and achieves acceptable tuning performance criteria (see
Section 9) may be used. GC-to-MS interfacas constructed of all glass
or glass~lined materials are recommended. Glass can be deactivated by
silanizing with dichlorodimetnylsilane. The interface must be capablie

of transporting at Teast l0 ng of the components of interest from the
GC to the MS,
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Packing Procadure Canstruction
Comprassion
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o - Sili!:: Gei 8 em - Resistance Wire
N7 S Wraoped Salid
3 c""‘ - Thermocouple/
1 Controiler
1 Sensor
‘ Elecrenic
Terax 15em _D Temperature
< b Centrol ang
c-— Pyromaeter
C""b
_D Tubing 25 cm
< -!——c 105 In. 1.D,
0.125 in. Q.0.

MOV~ 1 cmt . Stainiess Stewt

Glass Wool  § mm &4
Trap Iniet

Figure 2. Trap packings and ¢construction to inciude desorb capability.
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4.3.5 Data system: A computer system must dDe interfacea to the
nass spectrometer that allows the continuous acquisition and storage on
machine-readable media of all mass spectra obtained throughout the
dyration of the chromatographic program. The computaer must have
software that allows searching any GC/MS data file for ions of a
specific mass and plotting such ion abundancas versus time or scan
number. This type of plot {s dafined as an Extracted lon Current
Profile (EICP). Software must aiso be available that allows intagrat-
ing the abundance in any EICP between specified time or scan number
limits. Hardware and software must de available to transform the data
into a compatible format. These generally consist of a 3=inch, 800-bpi
tape drive and the associated software,

4.4 Sample transfer implements: I[mplements are required to transfar
partions of soltd, semisolid, and liquid wastas from sample containers to .
laboratory glassware. The transfer must be accomplished rapidly to aveid
loss of volatile components during the transfer step. Liquids may be trans-
ferred using a hypodermic syrings with a wida-dore needie or no needie
attached. Samples should be introducad into the syringe by (1) removing
the plunger from the syringe, {2) pouring the sampie ints the barrel, and
(3) replacing the barrel and inverting the syringe to remove any air trapped
in the syringe. 0o not draw the sample up into the syringe. Solids may be
transferrad using a conventional laboratory spatula, spoon, or caring devica,
A coring device that is suitable for handling some samples can be made by
using a glass tubing Saw to cut away the closed end of the barrel of a glass
Rypodarmic syringe. '

TABLE 2. &FB KEY [ON ABUNDANCE CRITERIA

Mass lon abundance criteria
50 18 %0 40% of mass 95
75 30 to 60% of mass 95
95 Base Peak, 100% Relative Abundance
96 S to 9% of mass 85
i73 less than 2% of mass 174
174 greater than S0% of mass 95
178 5 to 9% of mass 174 -
i76 greater than 953 but less than 100%
of mass 174
177 § to 9% of mass 176
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4,5 Syringes: S-ml and 25-m1 glass hypodermic, equipped with 20-gauge
needle, at least 15 cm in length.

- . 4.6 Micra syringes: 10-ui, 25-ul, 100-ul, 25Q-ul, and 100Q-ul. These
syringes should be equipped with 20U-Jauge needies having a length sufficient
to extend from the sample inlet to within 1 cm of the glass frit in the
purging device (see Figure 1). The needle lengtn required will depena upon

the dimensicns of the purging devica empioyed.

4.7 Cantrifuge tubes: S50-ml round-bottom glass cantrifuge tubes with
Teflon-lined screw caps. The tubes must Be marked befare use 0 show an
approximata 20-mi graduationm.

3.3 Cantrifuge: Capable of accommodating S0-mi glass tudes,

4.9 Syringe valve: Z2-way, with Luer ends (2 eacn) (Hamilton #8672S
valve equipped with one Hamilton #35033 Luer fitting, or equivalent).

4.10 Syringe: 5eml, gas-tight with shut-off valve.

3,11 Bottle: 15-ml, screw-cap, Teflon cap liner.
4,12 Balance: Analytical, capable of accurataly weighing 0,000] g.

4,13 Rotary evaporator: equippad with Teflon-coated seals (Buchi
Rotavapor R-110, or equivalent).

4.18 Vacuum pump: mechanical, two-stage.

5.0 Reagents

5.1 Reagent water; Reagent water is defined as a watar in whigh an
interferent is not absarved at the method cetection limit of the compcunds of
interest.

S.1.1 Reagent water may de generitad Dy passing tap watar througn
~~a carbon filtar bed containing about 500 g of activated carpon (Calgan
Corp., Filtrasord-300, or equivalent).

§.1.2 A water purification systam (Millipors Super-Q or equiva-
lent ) may be usad to generata reagent water,
‘ 5.1.3 Reagent water may alsg be prepared by doiling water faor
18 min. Subsaguently, while maintaining the temperature at 40" C,
bubble a contaminant-free inert gas through the water fgr | nr,
While still hot, transfer the watsr t0 a narrow-mouth Scraw=-cap sattla
and seal with a Teflon-lined septum and cap. )
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5.1.4 Reagent water may alsc be purchased under the name “NHPLC
water" from several manufacturers (Burdick and Jackson, Bakar and

waters, Inc.).

§.2 Reagent PEG: Reagent PEG is defined as PEG having a nominal
average molecular weight of 400, and in which interferants are not cbserved
at the method detection limit for compounds of interest.

... __8.2.]1 Reagent PEG is prepared by purification of commercial PEG
having a nominal average molecular weight of 400. The PEG is placed in
a round-bottom flask equipped with a standard taper joint, and the
flask is affixed to a rotary evaporator. The flask is immersad in a

o water Dath at 90-100° C and vacuum is maintained at less than 10 mm Hg
o for at least 1 hr using a two-stage mechanical pump. The vacuum
e system 15 equipped with an all-glass trap, which is maintained in a ary
P’ ica/methanol bath.
- .. ._5,2.2 In arder to demonstrate that all interfering volatiles
. have been removed from the PEG, 3 reagent water/PEG Dlank must be
analyzed.

5.3 Trap materfals

5.3.1 2,5-0iphenylene oxide polymer: 60/80-mesh Tenax, chromato-
graphic grade or equivalent,

§.3.2 Methyl silicone packing: 3 percent 0Y-l on 6§0/80 mesh
Chromasorb-W or equivalent,

§.3.3 Silica gel, Davison Chemical (35/60 mesh), grade-15 or
equivalent,

S§.3.4 Prepared trapping columns may be purchased from several
chromatographny suppiiers.

5.4 Methanol: Distilled-in-glass quality or equivalent.

5.5 Calibration standards; stock solutions (2 mg/ml): Stock sclu-
tions of calibration standards may be prespgared from pure standard materials
or purchasad as cartified solutions. Prepare stock standard solutions of
individual compounds in methanol using assayed liquids or gases as appro-
priate. Because of the toxicity of some of the organohalides, primary
dilutions of thesa matarials should be prepared in 4 hood. A NIUSH/MESA-
approved toxic gas respirator should be warn by analysts when handling high
concantrations of these matarials.

~a

§.5.1 Place about 3.8 ml of methanol in a 1C-ml ground-glass-
stoppered volumetric flask. Allow the flask to stand, unstoppersd, for
about 10 min or until all alconol-wetted surfaces have dried. Weigh
the flask to the nearest 0.1 mg.
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§.5.2 Add the assayed referance material as described belaw,

5.5.2.1 Liquids: Using 3 10Q-u] syringe, immediately add
2 drops of assayed reference matarial to the flask, then reweign.
The liquid must fall directly into the alcchel without contacting
the neck of the flask.

5.5.2.2 Gasas: To prepare standards for any compounds
that boil below 30° C (e.g., bromomethane, chlorcethane, chlaro-
methane, or vinyl chloride), fill a S-ml valved gas-tight syringe
with a reference standard to the 5.0-ml mark. LOwer the needie to
S mt above the methanol meniscus. Slowly introduce the refarsnce
standard above the surface of the ligquid. The heavy gas rapidly
dissolves in the methanal.

5.5.3 Reweigh, diluts $3 volume, stopper, then mix by gently
inverting the flask saveral times. Calculate the concantration in
ug/ul per microlitar from the net gain in weight. When compound
purity 1s assayed to be 96% or greater, the weight may be used without
correction to calculata the concantration of the stock standard.,
Commercially prepared stock standards may be usad at any concentration
if they are cartified by the manufactyrer or by an independent sourca.

5.5.4 Transfer the stock standard salution into a Teflon-sealed
screw-cap bottle. Store, with minimal headspaca, at -10 to -20° € and
protact from light,

5.5.5 Prepare fresh standards weekly for gasas or for redctive
compounds such as 2-chlercathylvinyl ether., All other standards must
wme oo - - be-replacad -after one month, or sooner if comparison with check
standards indicatas 4 problem.

5.6 Caiibration standards; secondary dilution solutions: Using stock
sglutions described in Section 5.5, prepars secondary dilution standards in.
methanol that contain the compounds of interest, either singly or mixed
together. The secondary dilution standards should be prepared at concantra-
tions such that the matRanol or aqueous PEG calibration solutions prepared as
described in Section 6.3.2 will bracxet the working range of the anaiytical
systam, Secondary dilutign standards should be stored with minimal headspacs
and should be checked frequently for signs of evaporation, espacially just
prior to preparing calibration standards from them.

5.7 Surrogate standards: Surrogate standards may be added to samples -
and calibration salutions tc assess the effact of the sample matrix on
recovery efficiency. The compounds empioyed for this purpose are 1,2-
dibromotetrafiuorcethane, bis(perfluoraisopropyl) ketone, flycrobenzene,
and m-bromooenzotriflugride. Prepare methanolic salutions of the surrogate
standards using the procaduras describad {a Secticns 5.5 and 5.5, The

=
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concantrations prepared and the amount of solution added to each sample
should be tnose required to give an amount of each surrogate in the purging
devica that is equal to the amount of each internal standard added, assuming
a 100% recovery of the surrogata standards.

5.8 Intarnal standards: In this method, intermal standards are
employed during analysis of all samples and during ail calibration procedures.
The analyst must salect one or more internal standards that are simiiar in
analytical behavior to the compounds of intarest. The analyst must further
demonstrate that the measurement of the intarnal standard is not affected by
method or matrix interferences. Because of these limitatfons, no internal
standard can be suggested that is appitcable to all samples. However, for
general use, 03-1,2-dichlorcethane, Dg-benzene, and Ds-ethyldenzene are
recommended as internal standards covering a wide boiling point range.

5.9 4-Bromofluorobenzene (BFB): HFB {s added to the internal standard
solution or analyzed alone to permit the mass spectrometer tuning for each
GC/MS run to ba chacked.

5.10 Internal standard solutfon: Using the procedures described in
Sections 5.5 and 5.5, prepare a methanolic solution containing each intarnal
standard at a concantration of 12.5 ug/ml.

5.11 Sodium monohydrogen phosphata: 2.0 y in distilled water,
.12 n-Nonane and n-dodecane, 38+% purity.

§.13 Nerexadecane, distilled-in=-glass (Burdick and Jacksan, or
equivalent). .

6.0 Sample Collection, Handling, and Presarvation

6.1 All samples must be collected using a sampling plan that addresses
the considerations discussed in Saction Cne of this manual.

6.2 All samples muyst be stored in Teflon-lined screw cap vials. Sample
containers should be filled as completely as possible so as to minimize
headspace or void spacs. Vials containing liquid sample snhould be stored in
an inverted position.

6.3 All samples must be iced or .refrigeratad from the time of collection
to the time of analysis, and should be protectad from light.
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7.0 Procadure
7.1 cCalibration

7.1.1 Assemble a purge-and-trap devica that meets the specifications
in Section 4.2 and connact the device to a GC/MS systam. Condition the
trap overnight at 180° C by backflushing with an inert gas flow of at
least 20 mi/mia. Prior to use, condition the trap daily for 10 min
wiile backflushing at 180° C. : :

7.1.2 Operate the gas chromatograph using the conditions described
in Section 7.3.5 and operats the mass spectrometsr using the conditions
described in Section 7.3.2.

7.1.3 Calibration procadure

_ 7.1.3.1 Conduct calibration procadures using a minimum of
three concantration lavels for each calibration standard. One of
the concantration levels should De at a concentraticn near but
above the method detaction limit. The remaining two concantration
lavels should correspond to the expectad range of concantrations
found in re=al samples or should define the working range of the
GC/MS systam,

7.1.3.2 Prepare the final solutions containing the required
concentrations of calibration standards, including surrogate
stardards, directly in the purging device. To the purging davice,
add 5.0 mi of reagent watar or reagent watar/PEG sgiution. Thnis
salution is prepared by taking 4.0 ml of reagant watar or reagent
PEG and diluting to 100 ml with resagent water., The reagent watar/
PEG solution is added to the gurging devica using a Semi glass
= syringa-Tittad with 3 15-¢1 20-qduge needle, The needle is insertad
through the sample inlet shown in Figure 1. The intarnal diameter
of the l4-gauge needlq that forms the sample inlet will permit in-
sartion of a 20-gauge needla., Next, using a 10-ul or 25-ul micro-
syringe equipped with a2 long needle (see Section 4.6), take a
volume of the sacondary diiution salution containing appropriate
concantrations of the calibration standards (see Section S5.58). Add
the aliquot of calibration salution directly to the reagent watar
or reagent watsr/PEG salution in the purging device dy inserting
the needle through the sample iniet. When discharging the contents
~ of the micro-syringe be sure that the end of the syringe needle is
well beneath the surfaces of the reagent watar or watar/PEG solu-
tign. Similarly, ade 20 ul of the internal standard saolution (sea --
Section 5.10). Close the 2-way syringe valve at the sample inlet.

7.1.3.3 Carry out thes purge and analysis procedurs as

dascribed in Secticn 7.3.4. Tabulate the area response of tne
primary characteristic ion against concentration for each compound
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including the intarnal standards. Calculate response factors (RF)
for each compound as follows:

RF = (AgCig)/AisCs)

where:

Ag = Area of the primary characteristic ton for tha compound
to be measurad ‘ :

Ajg = Area of the primary characteristic ion of the internal
standard

Cis = Concenmtration of the internal standard
Cs = Concentration of the compound to be measured.

The internal standard selectad for the caiculation of the RF of a
compound and subsequent quantification of the compound is generaily
the intsrnal standard that has a retention time closast to that of
the compound. [t s assumed that a linear calibration plot will De
obtained over the range of concantrations used, I[f the RF value
cver the working range is a constant {less than 10% relative
standard deviation), the RF can be assumed to be invartant, and the
average RF can be used for calculations. Altematively, the
results can be used to plot a calibration curve of responsas ratios,
Ag/Rig, versus RF,

7.1.3.4 The RF must bae verified on esach working day. The
concantrations selectad should be near the midpoint of the working
range. The response factors ootained for the calibration standards
analyzed immediataly before and after a set of samples must be
within +20% of the response factor used for quantification of the
sample concentrations.

7.2 Daily GC/MS performance tasts

7.2.1 At the beginning of each day that analyses are to be performed,
the GC/MS system must De checked to see that acceptable performance
criteria are achieved for BF3 (see Table 2).

7.2.2 The BFB performance tast requires the following instrumental
parametars:

-,

Electran Energy: 70 volts {nominal)
Mass Ranga: 40 to 250 amy )

Scan Time: to give approximately 6 scans per peak but not
to exceed 3 sec par scan,
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7.2.3 8leed BFB vapor into the mass spectrometer and tune the
1nstru&ent to achiave all the key ton cqiter1a for the mass spectrum of
BF3 given in Table 1. A sglution containing 20 ng of 878 may De injected
onto the gas chromatographic column in order to check the key ion
criteria.

7.2.4 The peak intansity of Dg-benZane i3 used ta monitor the mass
spectrometar sensitivity. The peak intensity for Dg-benzane cbserved
during each sample analysis must be between 0.7 and 1.4 times the Dg-benzene
peak intensity cbserved during the applicable calibration runs. For example,
if the peak intsnsity of Dg-Denzene observed during calibration was 355,000
area counts, then each subsequent sample or blank must give a Ug-benzene
pedak intensity of between 250,000 and 500,000 area counts. [f the Dg-benzene
peak intensity is cutside the specified rangas, the sample must be reanalyzed.
If the peak intansity is again outside the specified range, the anaiyst must
investigate the cause of the variability in sensitivity and correct the
problem,

7.3 Sample extraction and analysis

7.3.1 The analytical procadure involves extracting the non-aqueous
sample with methanal or polyethylene glycol (PEG) and analyzing a
portion of the axtract by a purge-and-trap GC/MS procadure. The amount
of the extract to be taken for the GC/MS apalysis is dased on the
estimated total volatile content (TVC) of the sample. The TVC is
estimated by extracting the sample with n-hexadecane and analyzing the
n-hexadecane extract by g¢as chromatography.

7.3.2 The estimated TVC is based on the total arma response
___ pralative to _that of n-aonane far all compaonents eluting prior to the
retention time of n-dodecane. The response factor for n-nonane and the
retantion time of n=dadecane are dstsrmined by anaiyzing a 2-ul aliquat
af an n-hexadecane solution containing 0.20 mg/ml of n-nonane ang
nedadecana.

7.3.2.1 The GC analyses are conductad using a flame joniza-
tion detactor and a 3-m x 2-mm {.D. glass coiumn packed with 10%
0V=101 on 100-20C mesh Chramosord W-HP. The column temperature is
programmed from 80° C ta 280° C at 8°/min and held at 280° for
i0 min.

7.3.2.2 ODetermine the area responsa for n-nonane ang divids
by 0.2 to obtain the area response factor. Record the rstantion
time of n-dodacane. o ==

7.3.2.3 Add 1.0 g of sample to 20 ml of n-nexadecans ana
2 ml of 2.0 M NazHPQ4 contained in a SQO-ml giass centrifuge

tube and cap securely with a Teflon-lined screw cap, Shake the
mixture vigorously for one minute. If the sample does not dispersa

Ref. 26.17 -



16 / ORGANIC ANALYTICAL METHODS - GC/MS

during the shaking process, sonify tife mixture in an ultrasonic
bath for 30 min. Allow the mixture to stand until a clear
supernatant is obtained. Centrifuge if necassary to facilitate
phase separation,

7.3.2.4 Analyze a 2-ui aliguot of the a-hexadecane super-
natant using the conditions described {n Section 7.3.2.1. ODetarmine
the total area response of all components eluting prior to the
retention time of n-dodecane and subtract the corresponding area of
an n-hexadecane biank. Using the area responsa factor determined
for n-nonane in Section 7.3.2.2, calculate the TVC as follows:

TAR - TAR
e = sample blank

n-Nonane Ar=a Responsa Factaor

x 20

At where:

TVC = total volatile content of the samplie in mg/g

TARgample * total area responsa cbtained for the sample
TARyjank ® total area responsa obtained for a biank.

7.3.3 The transfer of an aliquot of the sample for sxtraction
with methanol or PEG should be made as quickly as possible to minimize
loss aof valatiles from the sample.

7.3.3.1 To a 50-m] glass cantrifuge tube with Taflon-lined
cap, add 40 ml of reagent methanol or PEG. Weigh the capped
centrifuge tube and methanol or PEG on an analytical balance.

7.3.3.2 Using an appropriate implement (see Section 4.4),
transfer approximateliy 2 ¢ of sample to the methanol or PEG in the
centrifuge tube in such a fashion that the sample is dissolved in
or submerged in the methanol or PEG as quickly as possible. Take
care not to touch the sample-transfer implement to the methanel or
PES. Recap the centrifuge tube immediately and weigh on an anaiytical
balance to determine an accurate sample weight.

7.3.3.3 Disperse the sample by vigorous agitation for 1 atin.
The mixture may be agitated manually or with the aid of a vartax-mixer.
If the sample does not disparse during this process, sonify the
mixture in an ultrasonic bath for 30 min. Allow the mixture to
stand until a clear supernatant is obtained as the sample extract.
Centrifyge if necassary to facilitate phase separation,
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7.3.3.4 The sample extract may be stored for future amalytical

- -~ needs.  [f-this {s desired, transfer the solution te 3 10-ml screw

cap vial with Teflon cap liner. Store at -10 to -20° €, and protect
from light. .

7.3.4 Reagent watar, internal standard solution, and the sample

axtract are added to a purding chamber that is connected to the gurge-and-
trap device and that has been flushed with helium during a3 7.min trap
reconditioning step (see Section 7.3.4.4). The additions are made using
an appropriately sized syringe equipped with a 15-cm 20-gauge needle.

Open the syringe valve of the sampie inlet (shown in Figure 1) and

insert the needle through the valve.

7.3.4.1 Add 5.0 ml of reagent water or aqueous sample to
which 20.0 ul of the internal standard solutign has been added (sae
Section 5.10) to the purging chamber. I[nsart the needlie of the
syringe well Delow the surface of the water for the addition of
the internal stanaard solution. I[f the sample is aquesus go %o
Section 7.3.5.

7.3.4.2 Add an aliquot of the sample extract from Section
7.3.3.4. The total quantity of volatile companents injectad should
nat axceed approximately 10 ug. If the total valatile content
(TVC) of the sample as detarmined in Section 7.3.1.4 is 1.0 mg/g or
jess, usa a 200-ul aliquot of the sample extract., I[f the TVC is
greater than 1.0 mg/g, use an aliquot of the sample extract that
contains approximataly 10 ug of total volatile components; the
valume {in pl) of the aliquot to be takan can be calculated by
dividing 200 by the TVC. I[f the TVC is greatar than 20 mg/g, takes
a 500-ul aliquat of the sample extriact and diluta to 10 mi with
PEG. In this case caiculate the aliquot volume (in ul) of the
undi luted extract to be taken by dividing 4,000 by the TVC. I[f the

. TVC is less than 1.0 mg/g and greater sensitivify is dasired, yse a

larye purging chamber containing 25 ml of reagant water and use a
1.0-ml aliquot of the sample extract.

7.3.4.3 C(Close the 2-way syringe valve at the sample inlet,

7.3.5 The sample in the purging chamber is purged with helium to

transfar the volatile components to the trap. The trap is then heatad
to desord the vaolatile components which are swept by the helium carrier
gas onto the GC colummn for analysis.

7.3.5.1 Adjust the gas ‘(helium) flow rate ta 40 + 3 mi/min.
Set the purging device to purge, and purye the sample for
11.0 » 0.1 min at ambient temperaturs,
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"77.3.5.2 At the conclusion of the purge time, adjust the
device to the desord mode, and begin the GC/MS analysis and data
acquisition using the following GC operating conditions:

Column; 6-ft x 2.-mm I.D. glass column of 13 SP=1000 an
Carpo-pack B (60-80 mesh).

Temperature: I[sothermal at 45° C for 3 min, then increasad at
8® C/min to 220° C, and maintained at 220° C for 15 min,

Concurrently, introduce the trapped matarials to the GC column by
rapidly heating the trap to 180° C while backfiushing the trap with
helium at a flow rats of 30 ml/min for 4 min, [f this rapid
neating requirement cannat be mat, the GC column must be usad as a
secondary trap by cooling it ta 30° C or lower during the 4-min
dasaord step and starting the GC program after thae desord step,

7.3.5.3 Raturn the purge-and-trap devica to the purge mode
and continue acquiring GC/MS data.

7.3.5.4 Allow the trap to cool for 8 min., Replace the
purging chamber with a clean purging chamber. The purging chamber
is cleaned after each use by sequential washing with acetone,
methanal, detergent solution and distilied water, and then dried
at 105° C. : :

7.3.5.5 Close the syringe valve on the purging chamber
after 15 sec to bagin gas flow through the trap. Purge tha trap at
ambient temperature for 4 min. Recondition the trap by heating it
to 180° C. Do not allow the trap temperaturs to exceed 180° C,
sinca the sorption/desarption is adversaly affectad when the trap
is heated to higher temperatures. After heating the trap for
approximately 7 min, turn off the trap heater. When cocl, the trap
is ready for the next sample,

7.3.6 If the response for any ion exceeds the working range of the
systam, repeat the analysis using a correspondingly smaller aliquot of
the sample extract described in Section 7,3.2.3.

7.4 Qualitative identification
7.4,1 Obtain an EICP for the primary characteristic ion and at

least two other characteristi¢ jons for each compound- when practicatl,
The following criteria must be met to make a qualitative icentification.

7.4.1.1 The charactearistic ions of each compound of intarest
must maximize in the same or within one scan of‘each gther.
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7.4.1.2 The retantion time must fall within +30 sec of the
S retantion time of the authentic compound.

7.4,1.3 The relative paak heights of the characteristic
fons in the EICP's must fall within #20% of the relative intensities
of these ions in a refersnce mass spectrum. Referenca spectra may
be generated from the standards analyzed by the analyst or fram a
reference library. All refarenca spectra generatad from standards
must De obtained from an appropriately tuned mass spectrometer,

7.5 Quantitative determination

7.5.1 When & compound has been identified, the quantification of
that compound will be Based on tha integrated adbundance from the EICP of
the primary characteristic ion. In general, the primary characleristic
jon selected should be a relatively intense ion, as interferenca-free as
possible, and as closa as possible in mass to the charactaristic ion of
the internal standard used. Ganerally, the base peak of ths mass
spectrum is used.

8.0 ality Cantral

8.1 Each laboratory that uses this method is required to operate a
formal quality control program. The minimum requirements of this program
consist of an initial demonstration of laboratory capability and tha analysis
of spiked samples as a continuing check on performance, Tha laboratary is
required to maintain performance records to define the quaiity of the data
that are generatad. 0Ongoing perfarmancs checks must de compared with
established performanca critaria to detsrmine if the resulls of anaiysas are
within tha accuracy and precision limits expactad of the method.

8.1.1 Bafaore performing any analyses, the analyst must demon-
strate the ability to generate acceptable accuricy and precision with
this mesthod. This abflity is estabiished as dascribed in Section 8.2.

e 8.1,2 The laboratory must spike all samples including check
samples with surrogats standards to monitor continuing laboratory
performance. This procadure is described in Section 8.4.

8.1.3 Bafore procassing any samples, the analyst should daily
- - - -demonstrata, through tne analysis of an organic-free water method blank,
that the entire analytical system is interferenca-free. The blank
samples should be carried through all stages of the sample preparation
‘and measurement steps.,

8.2 To establish the ability to generate accaptable accuragy and

pracision, the analyst must perfcrm the following operations using a
reprasentative sample as a check sample.
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8.2.1 Analyze four aliquots of the unspiked check sample
according to the method in Section 7.3,

8.2.2 For each compound to be measured, salect a spike
concantration represantative of twice the level found in the unspiked
check sample or a level equal to 10 times the- expectad detection limit,
whichever is greater, Prepare a spiking solution by dissoiving the
compounds in methanal at the appropriate levels.

8.2.3 Spike a minimum of four aliquots of the check sample with
the spiking solution to achiesve the selected spika concantrations.
Spike the samplas by adding the spiking salution te the PEG used for
the extr;ct1on. Analyze the spiked aliquots accordging ts the method in
Section 7.3. -

8.2.4 Calculate the average percant recovery, R, and the
standard deviation of the percent recaovery, s, for all compounds and
surrogate standards. Background corrections must be made before R and
s calculations are performed. The average percant recovery must be
greater than 20 for all compounds to be measured and greater than 60
for all surrogate compounds. The percent relative standard deaviation
of the percant recovery, S/R x 100, must be Teass than 20 fer al!l
compounds to be measured and all surrogats compounds.

8.3 The anaiyst must calculate method performance critaria for each
of the surrogate standards.

8.3.1 Calculate upper and lower control limits for method
performance for each surrogata standard, using the vajuas for R and s
sajculated in Section 8.2.4:

Upper Control Limit (UCL) = R + 3s
Lower Control Limit (LCL) = R - 3s

The UCL and LCL can be used to construct contrel chart§ that are ysafuyl
in observing trends in performance.

8.3.2 For each surrogate standard, the laboratory must maintain
a record of the R and s vaiues obtained for each surrogate standard in
each waste sample analyzed. An accuracy statement should be preparsd
from these gata and updated regularly.

3.4 The laboratory is required to spike all samples with the surrogate
standards to monitor spike recoveries. The spiking level used shouid be tnat
whnich will give an amount in the purge apparatus that is equal to the amount
of the internal standard assuming a 100% recovery of the surrggate standards.
{f the recovery for any surrogate standard does not fall within the control
limits for method performance, the results reported for that sample must be
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outside of control limits. The laboratory must monitor
g::]}ilzge::ybzlngata sq qualified to ansure that iz remains at or below 5%,
Four surrogate standards, namely 1,2-dibromediflucroethane, bis{perflucro-
isopropyl) ether, fluorobenzene, and m-bramobenzotrifluoride, are recommended
for general use to monitor recovery of volatile compounds varying in velatility
and polarity. '

8.5 Each day, the
' prgcaSS“bTaﬁk"eﬁat-a}1

yst must demonstrate through the analysis of a

analys
lassware and reagent interfersncas are under control.

gid

8.6 It ts recummendad that the laboratary adopt additional quality
assurance practicas for usea with this method. The specific practices that
are most productive depend upon the needs of the laboratory and the nature
of the samples. Field replicates may be analyzed to monitor the precision of
the sampling techrique. Whenever possibie, the laberatory shauld perform
analysis of standard refesrence materials and participate in relevant per-
formance evaluation studies.

8.7 Standard quality assuranca practices should be usad with this
method. Field replicatas should be colliected tg validata the precisicn of
the sampling technique, Labaratory replicatas should be analyzed to validate
the grecision of the analysis. Fortified samples should be carried through
all stdges of sample preparation and measurement; they shculd be analyzed
to validate the sensitivity and accuracy of the anaiysis. [f the fortifiad
waste samples do not indicate sufficient sansitivity to detesct less than or
equal to 1 ug/q of sample, then the sensitivity of the instrument shoyld be
increased or the extract subjectad to additianal cleanup. Detaction Timits
to be uysed for groundwater samples are indicatad in Table 1, Where doubt
exists over the identification of a peak on the chromatograph, confirmatory
techniques such as mass spectroscopy should be used.

8.8 The method detaction Timit (MOL) is defined as the minimum concen-
tration of a substance that can be measured and reportad with 39% confidencs
that the value is above zero. The MOL concentrations listad in Table 1 wers
obtained using reagent watar. Similar results ware achieved using represen-
tative wastswaters. The MOL actually achieved in a given analysis will vary
depending on instrument sensitivity and matrix effacts.

8.9 In a single laboratary, using reagent water and wastewaters spikad
at or near background levels, the average recoverias presented in Table 3
were obtained. The standard deviation of the measursment in percant recovery
1s aiso tncluded in Tabie 3.
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TABLE 3. ACCURACY AND PRECISION FOR PURGEABLE ORGANICS

Reagent Water Wastawater
Average Standard Average Standard
percent deviation pergent deviation
Parameter recovery (%) recovery (=)
Benzene 59 9 98 10
8romodichlorcmethane 102 12 103 10
Bromoform 104 14 105 16
8romomathane 100 20 88 B x |
-2 Carbon tetrachloride 102 16 104 15
Chlarobenzene 100 7 o1z | 9
Chloroethane 97 2 103 3l
2-Chlorcethyl vinyl ether 101 13 95 i7
Chlorofarm - 10 19 101 12
Chloromethane 39 19 99 24
Dibromochloromethane 103 11 104 14 _
1,1-0ichlorcethane 101 10 104 15
1,2-Dichiorgethane - 100 8 102 10
1,1-Dichlorcethene 102 17 99 15
- trans-1,2-Dichloroethene 99 12 101 10
1,2-Dichloroprepane 102 8 102 12
cis-1,3-0ichloropropene 105 15 102 ‘18
trans-1,3=-0ichlorcprapena 104 11 100 18
Ethyl benzene 100 8 103 10
Methylene chloride 96 16 a9 28
1,1,2,2-Tetrachlorcethane 102 § 104 14
Tetrachlaorcetheane 101 9 100 il
Toluene 101 9 98 14
1,1,1-Trichloroethane 101 11 102 16
1,1,2-Trichloroethane i01 10 104 15
Trichlorgethena 101 9 100 12
Trichlorofluoromethane 103 11 107 18 .
Vinyl chloride 100 13 98 25 -

Samples were spiked between 10 and 1000 pg/l.

Ref. 26.24 .
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Cyanide, Method 9010, UST-RD-PM-9-30




70-CN=-1
Reav. No. 3, 3-35
UST=-RD=PM=9-80

ANALYTICAL GROUP CODZ: <70
"\ CYANIDE, METHOD 9010

TA3 XII., 8

g 7-31-g G FA°
Deatection Limin=: ;Jz;pb .3W>

(1)
Cyanide in agueous samples is ciecarmined by colcrimecry using a
UvV/VIS specsromatar.

(2)

Thae instrument is set up and calibrated according te tha
manufacturer's ilnstruceions. GCalibracion standards are preparaed
in the concentracion range ©f 0 to 120 ppb. The inscrument
storaes thne absorbances and generates an internal calibrazion
curve.

(3)
ot _ .. ... ..._All standards are prapared fresh whan samplés srs € &

- analyzed. All scandards are subjected to the same discislacticer
procedure as the sampies. Matrix spike recoveries are
determined at a concentratcion of 100 ppb. Varificacion
standards are prepared at concentrations near 100 ppo-. Ofcan
EZPA QC chack samples are used as verification scandards-

[a}
t

(4)

Apsorbances are daetermined at a fixad wavelength which is
detarmined wnhenever a frash bacch of barbituric acid is
prepared. A 100 ppb standard is analyzed in the "wavelength
scan” mode. In this méde, abdsorbances for wavelenatns betwesn
300 and 600 nm are determined. The paeax of the discriboution is
then chosan as the fixed wavelangsh for all measursmants. The
wavelength is typically very close to 378 nm.

LAST PAGE
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METHQD 9010

TOTAL AND AMENABLE CYANIDE

1.0 Scope and 5gglicaticn

1.1 Method 9010 is usad to datarmina the concentration of inoryanic
cyanide in a waste or leachate. The method detects inorganic cyanides that
are present as either simple soluble salts or complex radicals. [C is used to
determine values for both total cyianide and cCyanide amenabie to chlarinatien.
Method 9010 does not determine the "reactive® cyanide content of wastes
containing iron-cyanide compiexas.

2.0 Summary of Method

2.1 The ¢yanida as hydrocyanic acid (HCN) {s releasad from cyanide
complexes by means of a reflux-distillation operation and absorted in 3
scrubber containing sodium hydroxide solution. The cyanide foa in the
absarbing solution is then deteminea colorimetrically.

2.2 In the colorimetric measurement, the cyanide is converted to
cyanogen chloride (CNC1) by reaction with chioramine-T at a pH less than 8
without hydralyzing to thae cyanatea. Afier the reaction is complete, color is
formed on the acdition of pyridine-bardituric acid reagent. The absgroance is
read at 570 mm for pyridine-darbituric acid reagent. To obtain colors of
comparaple intensity, it is essantial to have tha same salt content in Both
the sample and the standards,

3.0 Intsrferences

3.1  Interferences are eliminated or reduced by using the aistillatieon
procedure described in Procacure 7,2.3, 7.2.4, and 7.2.5.

3.2 Sulfides adversely affact the colorimatric procedures., Samples that
contain hydrogen sulfiade, metal sulfides or cther compounds that may prcduce
hydrogen sulfide during the distillation should de aistillied by the agptional
procedure described in procedure 7.2.3.

3.3. High results may be obtained for samples that contain nitrate
and/or nitrite. Ouring the distillation, nitrace and nitrite will fom
nitrous acid witich will react with some organic compounds ta form oximes.
Thesa comounds formed will decompose under test conditions to generata HCN.

The interference of nitrate and nitrita is eliminated by preatreatment with
suifamic acid.

‘Revisad 4/84
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Cannecting Tubing

Allinn Condanuer

Air Initet Tube

Sucuicn

G Absorter

One=Litar
Sauling Fiask

Figurs 1. Apparatus for cyanide distiilation.
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COOLING WATER SC2EW C‘UHF

it
. |
0 LOW VACUUM
: SOURCE
5 | IMLET TUBE~
- | =~ ABSORBER

\

CONDENSER

= DISTILLING FLASK

BEATER ~

Figure 2. Cyanide distillation apparatus.
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9010 / 6
5.9 Sulfamic acid solution: Oissolve 40 g of sulfamic acid in aistilled
water. OUOtlute to | liter.

5.10 Calcium Hypochlorite solution: Dissoive § g of calcium hypochiarite
(Ca{0Cl)z) in 100 ml of distilled water.

§.11 Potassium [odide-starch tast paper.
§.12 Reagents for manual colorimetric determination:
o .__ __8,12,1 Pyridine-8ardituric Acid Reagent: Place 15 g of bardituric

acid in a 250 ml volumetric flask and add just enough distilled water to
wash the sides of the flask and wet bardituric acid., Add 75 mi of

ey , pyridine and mix. Add 15 ml of conc. HCl, mix and cool to room
! temperature. Dilute to 250 ml with distilled water and mix., This
& reagent is stable for approximately six months if stored in 2 cool, dark

place.

5.12.2 Chloramine=T solution: Dissolve 1.0 g of whita, water
;oluble Chioramine=T in 100 mi of distilled water and rtfr1gerate until
ready to usa.

5.13 Reagents for automatad colorimetric determination:

5.13.1 Distiltation agent: Carefully add 250 ml of 85% phosphoric
acid and 50 ml of hypophosphorus acid to 700 mi of distilled water, mix,
and diiute to one liter with distilled water.
.. 5.13.2 Sodium dihydrogenphosphate, 1M (phosphate buffer): ‘
Dissoive 138 g of NaH3P04+HoQ in 1 liter of distilled water. Refrigerats
this solution.

8.13.3 Chloramine-T: Dissolve 3.0 g of chloramine-T in €00 ml of
gistillied water.

5.13.4 Pyradine barbituric acid reagent: Refer to (5.12.1).

5.13.5 Sodium hydroxide, 1 N: Dissolve 40 g of MNaOH in S00 ml of
distilled water,

§.13.6 Stock cyanide solution: Raefer to S.S.

5.13.7 All working standards should contain 2 ml of 1 N NaOH
{5.13.5) per 100 ml.

-5.13.8 Dilution water and recepticle wash water (NaOH, 0.25 N):
Dissolve 10.0 ¢ NaQR in SO0 mis of aistilled water. Qilute to 1 liter,

Revisad 4/84
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4.0 Apparatus

4.1 Reflux distillation apparatus such as shown in Figure | or 2. The
boiling flask should be of 1 liter size with inlet tube and provision for
condenser, The gas absorber may be 2 Fishar-Milligan scrybober.

4.2 Spectrophotometer suitable for measurements ¢ 570 ma with a 1.0 am
cell or larger. .

4.1 Flow maeter, such as Lab Crest with stainiess steel flocat (Fisner
11-164-50).

4.4 Technicon Auto=Analyzer
4,4,1 Sampler
4.4.2 Cyanide manifold. (See Figure 3.)

4.4,3 Proportioning pump.

4.4.4 Colorimeter equipped with a 15 mm flowcell and 570 rm filter,
4.4,5 Recornér.

5.0 Reagents

5.1 Sodium hydroxide solution, 1.25N: Dissolve 50 g of NaOH in
- —-— gistilled-water, and dilute to 1. liter with distilled water,

5.2 Bismuth nitrate solution: ODissoive 30.0 grams of Bi(NO3)3 in 100
mis of distilieqg water. while stirring, add 250 mls of acetic acid. Stir
until dissolved. Dilute to 1 liter with distilled water.

§.3 Sulfuric acid; 18N: Slowly aad 500 ml of concentrated HzSQ04 to 500
mi of distilled water.

5.4 Sodium dihydrogenphosphate, 1 M: Qissolve 138 g of NaHaPO4+Hz0 in 1
liter of distilled water. Rafrigarate this salution.

5.5 Stock cyanide solution: ODissolve 2.51 g of KCN and 2 g KOH in 300
ml of distilled watear. Standardize with 0.0192 N AgNCG3. Otlute to
appropriate concentration so that 1 ml = 1 mg CN.

5.5 Standard cyanide solution, intermediate; Oilute 100.0 mi of stock .
(1l ml =1 mg CN) to 1000 mi with distiliea water (1 ml = 100 g).

5.7 Working standard cyanide solution: Prepare fresh daily by diluting

100.0 ml of intermeaiate cyanide soluytion to 1000 ml with distilled water anc
store in a giass stoppered bottie. 1 ml = 10.0 ug CN. '

5.8 Magnesium chloride sgiytion: wWeigh 510 g of MgCls+6Hp0 into a
1000 mi flask, gissolve and dilute to 1 liter with distilled water,

Revisad 4/84
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6.0 Sampie Collection, Preservation and Handling

.1 All samples must have been collectad using a sampling plan that
addregsls the congideratiaus discussed in 3ection One of this manuai.

.2 Sampies should be collectad in plastic or glass bottles of l-liter
size grzlargeg. All bottles must de thoroughly cleaned and thoroughly rinsed
to remove soljuble matarials from containers,

6.1 Oxiatzing agents such as chlorine decompose most cyanides. To
detarmine whether oxidizing agents are present, test a drop of the sample with
patassium iodide-starcn test paper; a blue color indicates the need for
treatment. Ada ascorpic acid a few crystals at a time until a drop of sampie
produces na color on the indicator paper. Then add an additional 0.6 g of
ascorbtc acid for each iiter of water.

6.4 Samples must be preserved with 2 mi of 10 N sedium hydroxide per
liter of sample (pH is greatar than or equal to 12) at the time of collectien.

6.5 Samplas should be refrigeratad at 4°C when possible and analyzed as
sqon as possible.

7.0 Procedure
7.1 Pretreatment for cyanides amenable ta chiaorination

7.1.1 Two sample aliquots are required to determine
cyanides amenable to chlorination. To cne 500 mi aliquot ar
a volume diluted to 500 ml, add calcium hypochlorite selution
(5.10) dropwise while agitating and maintaining the pH
batween 11 and 12 with scdium hydroxide (S.1).

Caution: The initial reaction product of aikaline

chiorination is the very toxic gas cyanagen chloride;

therefare, it is recomnmended that this reaction be
performed in a hood, For convenience, the sample may de
agitated in a 1 liter Dedkar be means of a magnetic
stirring devica.

7.1.2 Test for residual chiorine with X[-starch paper (5.l1) and
maintain this excass for one hour, continuing agitation. A distinet biua
color on the test paper indicates 3 sufficient chiorine level., If
necasssary, ada adaitional hypochlorite sclutioan.

7.1.3 After one hour, add 0.5 ¢ pertions of ascarbic acid uyntil
Kl-starch paper shows ngo residual chlorine. Add an aaditianal 0.5 g of
ascorbic acid to ensure the presencs of excess redycing agent.

7.1.4 Taest for total cyanide in boeth the chliorinated and
unchiorinated aligquots. (The differanca of total cyanide in the
¢nlorinated and unchiaorinatad aliquots is the cyanide amenable tao
chlarionation.)

Revised 4/84
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7.2 Distiilation Procedure

7.2.1 Place 500 ml of sample, or an aliquot diluted to SO0 mi in
the 1 liter boiling flask., Pipet 50 ml of sodium nydroxide (5.1) into
the absorbing tube. If the apparatus in Figure 1 is usad, add distiiled
water uncil the spiral is covered. Connect the doiling flask, condenser,
absorber and trap in the train. (Figure 1 or 2)

7.2.2 Start a slow stream of air entering the boiling flask by
adjusting the vacuum source. Adjust the vacuum so that approximataly two
buboles of air per second enters the boiling flask through the air inlet

e tube.

. _;:4

ok 7.2.3 If samples contain sulfide, add 50 ml of bismuth nitrate

Encon solution {5.2) after the air rate is set through the air inlet tube. Mix

- _ for 3 minutas prior to addition of Hp504.

7.2.4 1f samples contain NO3 and/or NO2, add 50 ml of sulfamic acid
soiution (5.9) aftar the air rate is sat through the air inlet tube. Mix
for 3 minutes prior to addition of H23504.

7.2.5 Slowly add 50 ml 18 N sulfuric acid (5.3) through the air
inlet tube. Rinse the tube with distilled water and allow the airfliow to
mix the flask contents for 3 minutes. Pour 20 ml of magnesium chlorige
(5.8) into the air inlet and wash down with a stream of water,

7.2.6 Heat the solution to boiling, Reflux for cne hour. Turn
off heat and continue the airflow for at least 15 minutes. After cooling
the boiling flask, disconnect absorber and close off the vacuum source.

7.2.7 Drain the solution from the absorber inta a 250 mi volumetric
flask. Wash the absorber with distilled water ane agd the washings to
the flask., O0flute to the mark with distilled water.

7.3 Manual spectophctometric determination:

7.3.1 Mithdraw 50 ml or less of the solution from the flask and
transfer to a 100 mi volumetric flask., If less than 50 ml is takan,
dilute to 50 ml with 0.25 N sodium hydroxide solution (5.13.8).

Add 15.0 ml of sodium phosphate sglution (5.4) and mix.

7.3.2 Add 2 ml of chloramime-T (5.12.2) and mix. See notae 1.
After 1 to 2 minutes, add 5 ml of pyridine-darpituric acid
salution (5.12.1) and mix. Dilute to mark with distilled
water and mix again, Allow § minutes for color development

and then read absorbance at 570 mm in a l-&n cell within 15°
minutas, :

maiman AlwA Ref. 27.9 .
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7.4 Standard curve for samples without sulfide

7.4.1 Prepare a series of standards by pipeting suitable volumes of
standard soiution (5.7) into 250 ml volumetric flasks. TO each standard
adg 50 mi of 1.25 N socium nydroxide and dilute to 250 ml with aistilleq

oo oT 7T T mdtar. Pregare as foliows:

ML of Working Standard Solution Conc. g CN
(1 ml = 10 g CN) per 250 ml

BLANK
Q 10
0 20
.Q 50
.0 100
v

g

»

moew;mNn e

l
15.
20.

150
200

7.4,2 [t is not imperative that all standards be aistilled in the
same manner as the sampies. ([t is recommendad that at least two
standards (a high and a laow) be distiiled and compared to similar values
on the curve to insure that the distiilation technique is reliable. If
distilled standards do not agree within + 10% of the undistilled
standards, the analyst should find the cause of the adpparent error hefors
procasding.

7.4.3 Orepare 3 standard curve by plotting absorbance of standard
v$. cyanide concantrations,

7.4.4 To check the efficiency of the sample distillation, aqd an
increment of cyanide frocm eigher the intermediate standard (S.5) or the
werking standard (5.7) to SO0 ml of sample in insure a level of 20 ug/l.
Proceed with the analysis as in Procadure (7.2.1)

7.5 Stancard cyrve for samples with sul fida

7.5.1 It is imperative that all standards be distilled in the same
manner as the sampfles. standards distilied by this metiod will give a
linear curve, but as the concentration increases, tne recovery decreasas.
[t is recommended that at least 1 standards be distillad.

7.5.2 Prepare a standard curve by plotting absordbance aof standards
-v§.-Cyaniae-concantrations.

7.8 Calculation: I[f the colometric procsdure is usad, calculata tha
cyanide, in ug/l; in the original sampie as follaws:

A x 1,000 5 50

cN, 1 a
ug/ —_

Revisaa 4/34
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wiare:

A = ug CN read from standard curve
B = ml of original sample for aistillatien
C = ml taken fur colorimatric analysis

7.7 Automated calorimetric detarmination

7.7.1 Set up the manifeld as shown in Figure 3 in a hood or a
wa|l ventilatad area.

7.7.2 Allow colorimeter and recorder to warm up for 30 minutas. Run
a baseline with all reagents, feeding distilled water through the sample
line,

7.7.3 Ptace appropriate standards in the sampler in ordar of
decreasing concentration. Complete loacing of sampler tray with unknown
samplas.

7.7.4 Wnen the baseline becomes steady, begin the analyses.

7.8 Calculation: Prepare standard curve by plotting peak heights of
standards against concentration values. Compute concentrations of samples by
comparing sample peak heights with standards.

8.0 Quality Control

8.1 A1) quality control data should be maintained and available for easy
refarenca or inspection.

§.2 Employ a minimum of one blank per sample batch to determine ff
contamination or any memory effects are occuring.

8.3 Analyze check standards after apgroximately every 15 samples,

8.4 Run one duplicate sample for every 10 samples. A duplicate
sample is a sample brought through the whole sample preparation
prucess.

8.5 Spiked samples or standard referencee mataerials shall be
periodically employed to ensure that correct prcedures are beiny followed
and that all equipment is aperating properiy.

8.6 The method of standard aaditions shall be used for the analysis ,
of all samples that suffer frum matrix jmtarferencas. o=

Revisad 4/84
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Drawing H-3-53734 (Showing 300 Area River Intake)
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REFERENCE 29

Memo to file from WS Weygandt concerning Personal
Communication with RB Hall Regarding the 312 River Water
Intake for 300 Area, August 13, 1987




i»Bafiefle S

Pacific Northwest Laboratories | \ntemai Olstribution
File/LB
Cats August 13, 1937
File

W. 5. Weygandt W

To
From
Subject 312 water Intake

A telephone conversation with R. B, Hall of WHC revealed that the 300 Area
gets all of its water from the Columbia River through the 312 intake. The
300 Area is connected to the Richland city water supply, but this is only
used during emergencies.

WSW:cs

Ref. 29.1
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Database Printouts of Surface Water Sample Points




13=-AUG-87

Page 1
ENVIRONMENTAL SAMPLE ANALYSIS RESULT REPORT
21 DEC 82 to 15 MAR 83
WATER RIVER WATER CUMULATIVE UNFILTERED
Samp #: 1265 FPRIEST RAPIDS-RIVER
208/L.Q H 2
Rasult +/= 2 Sigma
Datwe OFfF Dats On (PCI/L ) Commenta
2t DEC 82 2T NgV 8z 1.4BE+Q2 +/= 1.40E+01
SOE+O2 +/= 1. TeE+ql BKG
1.3ZE+02 +/= 1.47E+01
1.28E+02 +/~ 1.41E+01 BXG
Fraction of Results:DL: 4/ 4 Mean: 1,3BE+H2
Minimum: 1.20E+02 (18 JAN B3) Standard Error of Maan: 2.44E+0t
Maiimums 1.68E+02 (21 DEC 82) Standard Deviation: &.37E+01
Median: 1.28E+02

Ref. 30.1 :



13-AUG~87 Pagea 1
- ENVIRONMENTAL SAMPLE ANALYSIS RESULT REPORT

18 JAN 83 tao 2Q DEC B2

WATER RIVER WATER CUMULATIVE UNFILTERED
Samp #: 1000 RICHLAND PUMP HOUSE

208/L0 H#H 3

Result +/- 2 Sigma

Date OFff Data Cn (PCI/L ) Comments
18 JAN 83 0% JAN 83 F.O7E+QL +/= 1,2T4E+01 { &)
12 FER 82 18 JAN 393 1.1BE+0Q02 +/= 1.Z&E+01
1% MaR 83 13 FEB 83 1.34E+0Q2 +/~= 1.40E+Q1
12 AFR 83 22 MAR 83 1.94E+02 +/=- 1,ITE+QL
1O MAY 83 12 APR 83 1.39E+02 +/= 2.0&E+01
07 JUN 83 10 MAY 83 1.ETE+O2 +/= 2.09E+0]
0% JuL 83 07 JUN B3 1.09E+02 +/=- 1.74E+01
27 : JUL 8 2.36E+02 +/= 2 n7Es01 D&
O AUG B3 02 aUuG 33 v lEFOD /= L.49E+O}
27 SEF 832 30 AUG 83 1.SSE+Q2 +/= 1.44E+01
2% OCcT 83 27 SEP 83 1.ITE+02 +/—- « 3TE+¢
S ‘ : - ;—— ﬁ'9:g+- - 1 .?E o1 :
20 =3 I2 NOV a3 =
Fraction of Results:DL: 13/ 12 Mean: 1.35E+02
Minimum: 3IT.PTIE+OL1 (22 NOV 3T Standard Error cf Mean: 2.84E+01

Maximum: 2.3HEH+O2 (02 AUG 3T Standard Deviation: 1.Q2E+02
Median: 1.24E+02 :

Ref. 320.2



12-AUG~-87 Page 1
EMVIRDNMENTAL SAMPLE ANALYSIS RESULT REFPORT :

28 JA&N B& tao 30 DEC 85

‘WATER RIVER WATER CUMULATIVE UNFILTERED
Samp #: 1245 FRIEST RAPIDS-RIVER

208/.0 H 3

Result +/- 2 Sigma
Date OF+f Date Cn (PCI/L ) Comments
28 JAN B& =1 DEC 85 1.02E+02 +/= 1.,06E+01L
2% FEB 36 28 JAN B& 1.30E+Q2 +/- 1. llE-!'Ql
PR _B& FTE+O2

9 AFR 345 01 AFR 8& 1. 1FE+0OL

03 JUN 86 29 APR 8& F.B7E+O1 +/- «DTE+O1

Q1 JUL 8& 03 JUN 846 L. 12E+Q1 +/— A7E+Q0 k&;

) s—0TJUC T3 -y leMJU‘E

02 SEP & 29 JUL 8& 1. 0484E+02 +/- 8.1FE+QC

0 SEFP 86 2 SEP 8é& 8.98E+01 +/= 7.44E+00

28 QOCT 86 IO SEP 86& 1. 18E+02 +/= F,.04E+Q0

02 DEC 26 2B QCT 3é& 1.08E+Q2 +/= 8.29E+00

30 DEC B& 02 DEC 86 3.8TE+D1 +/~= 7. .S2E+O0Q

Fraction of Results:DL: 2/ 12 Mean: F.8B4E+0t

Minimum:? &a.12E+Q1 (O1 JulL 8s&) Standard &Error aof Mean: 1.24E+01
Maximums - SOE+0C2 (2S5 FER 3&) Standard Deviatign: 4&.29E+01

Meadian: 1.02E+02

Ref, 30.3:



13-AUG=-87 : Page 1
ENVIRONMENTAL SAMPLE ANALYSIS RESULT REPCRT
28 JAN 846 to 30 DEC 8&
) WATER RIVER WATER CUMULATIVE UNFILTERED
Samp #: 1000 RICHLAND PUMP HOUSE
208/L0 H 3
Result +/— 2 Sigma
Date Off Date On (PCI/L ¥ Commants
28 JAN 8& 31 DEC 8% 2.CFPERO2 +/= 1. 27E+01
2% FEB 864 28 JAN 86 2.06E+Q0 +/= 1 TOESCH Dé ( 1)
J1 APR Bé& < =1) 1. IOE+Q2 +/= 1.0SE+01
29 AFPR 84 01 APR 8& 1.28E+02 +/= 1.08E+01
02 JUN B& 29 AFR 86 1.28E+02 +/- 1,09E+0Q1
Q1 Jut. 8& 02 JUN 8& «SBE+Q2 +/—= 8.I7E+Q0
29 JUL 8& 01 JUL 8& 1. 93E+02 +/= 9,17E+00
Q2 SEP &6 o2 JuL 8& 1.59E+02 +/= B,29E+00
30 SEP B6 02 SEP 86 1.S4E+02 +/= . B8.2TE+0Q00
28 GOCT 86 IT0 SEP 8s& 1.48E+02 +/= 8.20E+00
02 DEC 846 28 OCT 8é 1.T34E+Q2 +/= 8.4BE+QOQ
0 DEC B& 02 DEC 84 1. 2&E+02 +/~ 8.QFE+00Q
Fraction of Results>DL: 12/ 12 Mean: 1.49E+02
Minminum: 1.10E+02 (01 AFPR B24&) Standard Error of Mean: 1.380E+01

Maximum: S.O09E4+02 (28 JAN 3B4&) Standard Deviation: &.2TE+01
Median: 1.328E+02 :

Ref. 30.4:



Page 1

1Z-AUG—-87 ’
ENVIRONMENTAL SAMFLE AMNALYSISZ RESULT REPORT
21 DEC 32 to 10 MAY 83

WATER RIVER WATER CONT.-RESIN

Samp #: 4I%4 FPRIEST RAFIDS-RIVER
ogL/1 129
Regult +/— 2 Sigma

Date Off Date On (PCI/L ) Commenrts

23 NOV 82 S.20E-0& +/— Z2E=07 BKé ¢ 5

: = pacy Be BUE=QE 4/~ 2, 24E=0Q%
10 MAY 33 13 FEB 83 T.79E~-0Q0F +/= 4.09E-Q&

Fraction of Results>DL: . 3/ = Mean: 2.37E-0S
Mimimum: 8§,20BE-04 (21 DEC 82) Standargd Error of Mean: Z.I4E-0S
Maximum: 3I.79E-0% (10 MaAaY B} Standard Deviation: 4,0BE-03

Medians ~ 2Z.30E-0%

Ref. 30.5 .



1 2-AUG-87 Paga 1

ENVIRONMENTAL SAMPLE ANALYSIS RESULT REFPORT

1% FEB 83 to 25 0OCT 82

WATER RIVER WATER CONT.-RESIN
Samp #: &3I84 300 AREA-RIVER
OELl/I 129

Ragsult +/- 2 Sigma
Date OFff Data On . (PCI/L ) Caommants
1S FEB 873 21 DEC 82 &.80E-0% +/—= 4,08E-06
10 mayY 3832 13 FEB 83 I.P1E-OS +/~ 4,.14E-064
27 JuL 83 10 MAY 83 7A7E=0F8 +/= T.&ZE=0&
2% QOCT 33 29 JulL 83 1.20E=04 +/= 1.22E-08 !24;

Fraction of Results>Di: 4/ 4 Mean: 7.34E=-Q%
Minimum: 3I.91E-0T (10 MAY 83) Stamdard Error of Mean: 2. F4E=-0Q8
Mazimum? 1.20E=-04 (2T COCT 83 Standard Deviation: 7.87E-03

Madian: &5.80E-0F

Ref. 30.5 .



1I~AUG—37 Page 1

ENVIRONMENTAL SAMPLE ANALYSIS RESULT REPORT

23 MAR 86 to IO DEC 84

WATER RIVER WATER CONT.-RESIN
Samp #: &3I%4 PRIEST RAPIDS-RIVER
08L/1 129

Result +/—- 2 Sigma
Date QFff Date On (PCI/L ) Comments

by S ——— ———— a—— ——

2T MAR 824 31 DEC 893 8. 10E-Qs +/- 8.91E-07
01 JUuL 8& 23 MAR 86 8.20E-0& +/- 7.87E-0Q7
07 aCT 84 01 JUL 84 lL.Q4E~0OT +/= 1

« Z9E-04
Z0 DEC B& 07 OCT 8& 7.50E-0Q& +/= 9Lﬁ§§;21_1££35L_-.

Fraction of Results>DL: 4/ 4 Maan: B.38E-0&

Minimum: 7.40E-04 (30 DEC Bé&) Standard Error of Mean: 1.485E-0&
Max imun: 1.04E=0% (Q7 GCT 8&) Standard Deviation: 2.90E-0Q&
Median: 8. 10E-04&

Ref, 30.7 .



13-AUG-87 Fage 1
ENVIRONMENTAL SAMFLE ANALYSIS RESULT REFCRT -

25 MAR B8& to IO DEC 84

WATER ° RIVER WATER CONT.-RESIN
Samp #: &3I34 00 AREA-RIVER

08t/I 129

Rasult +/- 2 Sigma
Date OFf+ Date On (PCI/L ) Comments
2% MAR 8& I1 DEC 85 7.9TE-Q8 +/= T.I0E-Q&
a1 JUL 86 2% MAR 85 B.98E~-08 +/—~ B.08E-04&
Q7 OCT 86 01 JuL 8% 1, 61E=048 wi= 1 )%

Z0 DEC 8¢& 97 0OCT 8& 7.87E-05 +/= 7.28E-0&

Fraction of Results>DL: a4/ 4 Mean: 1.02E-04

Minimum: 7.87E-0% (20O DEC 86&) Standard Erraor of Mean: 4.0IE-0S
Maximum? 1.41E-04 (Q7 OCT 38&) Standarg Deviation: 8.0&E-035

Median: 7.93E-0F5

Ref. 30.8



T

PI=NCT=A7

Version 1,0
EHVIRMMIMENTAL SAMPLE ANALYSIS RESULT HEP

aTaEsErTsabess Se"DeS dotsests sipces wews

09 JAH H2 o 28 JuL b7

WATER RIVER NATER CUMULATIVE UNFILTFRED
3amn rl 1265 PRIEST RAPIDA=RIVFR :
2087L0 H 3
Pagult ¢/= 2 S{gnma
Date Jf Data On (PCI/L ) Comuants
09 Jay 82 02 JAN Bt 1.59E+92 +/= 2,00E+01
22 JAN 82 15 JAN 82 2LUE402 ¢/~ 1,.00E+0}
19 FEH 82 1?2 FED A2 Y, 25E¢+02 ¢/~ 1,B80E+01
02 wag B2 1.55E+02 +/= 2,00E+01
16 vaq 82 3,06€402 #/= 2,00E+0]
30 waQ 82 3.00E+02 #/= 2,00E+01
13 apy 82 B,90F+01 ¢/~ 2,00E+0}
27 Apq 92 20 APR a2 $1,06E402 ¢/= 2,00E+01
11 vAy A2 27 APR 82 1,36E+402 ¢/= |, 40E+0|
18 4AY A2 11 May 8 T.10E401 ¢/= |, 80E+01
a8 Juw B2 26 MAY B2 1.256402 ¢/~ 1,40E+0]
N6 JUL 82 29 JUN A2 F.17E+402 o/~ 1,80E+01
08 Al 82 13 Jul. 82 1,456402 #/= §,00E+0)
31 AuUG A2 23 AUG 82 A, L0E+401 +7= 1, A0E+01
28 3SEP 82 21 3SEP 82 7.T0E+01 +/= 1,50E+01
2& 0CY 82 28 SEP B2 t,28E+402 +/~ 1,20E+0)
23 NOV A2 2N SEP 82 1.21E+02 +/= 1,20E401
21 DEC 82 23 NOV 82 1.68E402 #/= | ,40E+01
18 JAN 63 21 DEC B2 1,20E402 ¢/ | ,36E+01
15 FE3 B8} 18 JAN 83 1.35E402 +/= |, ATE+01
IS5 MAR 83 15 FEB 8% 1.20E402 ¢/~ §,81E+0])
12 APR 83 15 MAR 83 1.23E402 ¢/~ 1,53E+01
10 MAY 83 I2 APR 83 7.50E+01 +/~ 1,.S58E+01
07 Jum A} 10 MrY 83 1,20E+02 +/= 1,19E+0)
05 Jut 83y 07 JUH 8% 6.,STE4+01 /= 1.26E+0]
02 AUG 83 05 JuL 83 2.02E402 +/= 2,15E+0}) !
30 AUG 33 02 AUG B3 1.449E402 +/= 2,0%E+0)
27 SEP B3 30 AUG 8% 7.54E40) +/= 1, 38E+0Y
25 OCT A% 27 SEP 83 TIE40)_ /= 1, 36E+0]
CEEunv 831 25 nci 8y (3, GEEeml ¢/- |, ]2t10) BKG
@ OET 4% 22 9NNV A% S.B8E+ L T A +19E+0}
17 3AN 84 20 DEC 8% L,03E+02 4/= 1,10E+0]
14 FEB 64 17 JAN B3 1,51E402 +/= |, 11E+01
13 MAR B84 14 FER 84 F.29E402 #/= 1.23E+0¢
10 APR 04 13 WAR 84 1.66E402 +/= 9, Q0E+DO
08 MAY B4 10 APR A4 1.19E+402 +/=- 1 ,0TE+D}
05 JUN B4 08, MAY 8a 1376402 +/= 1,0TE+0]
03 JuL B4 05 JUN Aa 1.05E402 +/= B, 80E+00
31 JuL Ba 03 Jut g §.32E402 +/= 1 ,00E+01
28 AUG B¢ 31 JulL 8a 9L 00E401 #/~ 9,80E+D0
25 5t# B4 298 114G 84 1.19€E402 ¢/7= 1,14E+0]
23 OCT 84 25 3EP 84 1.P9E+02 ¢/ 1,22E+01
20 NOV 84 23 oct

84 1.13E402 #/=  1,27E+0)

-
L

B

e e ¢

{

{

e & =t



- 29=DrT=AT Version 1,0 Pape 2
-~ EHVIRONMFHTAL SAMPLE ANALYSIS RESULT REF
09 JAN A2 to 28 JuUL 87
’ Result #+/= 2 Sigwe
Cate Jff Date On {(PCI/L ) Comments
L LYY Lk ] TESaW Ww LLE LT L L2 F 1 ] L L]
18 NEC B4 20 NDV A4 1,90E¢02 ¢/~ 1,37E+01
20 JAN B4 02 JAM BS 1.,55E+402 +/= 1,31E+01 ( 1
26 FFB A5 79 JAM B85 JLURE402 +/= 1 ,19E+01 :
02 APR B% 26 FFEB Bg 1.05E402 +/=~ 1,33E+01
/30 APR_85 02 APR Ag 6,3TE+01 +/= t 12E¢01L
2R Ay 35 In APR 485 8, 4RE+01 +/- 1,20E401
o2 JiL 8S 28 MAY 85 B8,75F+0t +/= §,09E+0})
30 JuL 85 02 JuUL 8BS 8,58E+01 +/~ 1,05E+01
03 SEP B85S n JuL 8s B.BRE+01 +/= 1,07E+01
01 DCT &S 03 SEP 85 1. 176402 4/~ 1,13E+01
29 I9Cct B85S 81 OCY 8s 1.29E+02 +/~ §,09E+0t
n3 DEC 8S 29 0CT As 1. 32E407 +/=- 1,20E+01
31 DEC B85 43 DEC 85 $.A3E+402 ¢/ 1,23E+0)
28 JAN 8b 31 DEC 85 1,02E402 +/7= 1, ,08E401
25 FEB 86 28 JAN Ag 1,30E402 /= 1,11E+01
0§ APR 8& 25 FEB 8& 1.,056+402 +/= 1,03E+01}
29 APR Bé6 01 APR B8 1,19E402 +/~ 1,10E+01
03 JUN Bs 29 APR 8% Q. 87E+0) +/= 1,03E+01
01 JuL 8s 03 JUN 8% 6. 12E+01 +/= T,07Es00
29 Ji 86 01 JUL 8s 6, 12E401 ¢/= T, 06E+00
02 SEP B6 29 JuL 8% 1.06E+02 #/= B, 19E+00
30 3EP 06 02 SEP 8% 8,98E+01 +/= T, 46E+00
28 DLT Aaé 30 SEP By 1,18E+02 ¢/~ 9,08E+00
02 DEC Bb 28 OCT 8s 1,04E402 +/= B, 29E+00
3¢ DEC 8b4 02 DEC 8¢ B.B3E+01 +/~ 7,52E+00
03 FLS a7 3n DEC 8¢ T.62E+01 +/= 9,19E+400
03 vaR 87 03 FEO &Y 6,7T6E+01 +/= 9 36E+00
(31 _wAR 87 031 VAR A7 5.37E+01 +/= B8_B83E+00
28 APR 87 51 MAR a7 1.07E+02 +/7=" 5,80E+G0
a2 Juy a7 28 APR a7 9,90E+01 ¢/= b,03E400
0 Ny ay 02 JunN 87 TLU3E+01 +/7= S, 17E+400
28 JuL n7 30 JUN A7 T.09E+401 +/~= 5,26E+00
Fraction of Resulta>nla 15/ 715 Maany 1,19E+02

Minimumi 3,95E+01 (22 NOV 83) Standard Error of Meant 1.24Ft01
Maximums S, P2S5F+n2 (19 FEB A2) Standard Deviationt |,0BE+02
Yedian: 1,.13E+02

(

& &



29=-0NCT=A7

WATER
Samp ¥#1 1000

Dare Off Date On

09 JAN B2 h2 JAN A7 2.,06E+02 +/= 1.60E+0]
22 JAN B2 15 JAN 82 2.19E402 ¢/~ 2,00€+01
05 FEB 82 29 JAN 82 3,57E402 #/= 1,60E+0)
19 FEB 82 12 FEb 82 b,6BE+02 +/= 2,20E+0})

02 MAR 82
16 MAR 82
30 vaR B2

13 APR 82 30 MAR 82  1,7BE+02 #/= 2,00E¢01
27 APR 82 20 APR B2 1.5TE+02 ¢/~ 2,00E+01

12 vaY 82

18 MayY 82 11 MAY 82 t. 126402 +/~ 2,00E+01

08 Juy 82

29 Juy 82 12 JUN 82 1.00E402 ¢/= 1. 80£+01
03 AUG B2 13 Jut 82 1.58E402 ¢/= 1,80€+¢01
31 AUG 82 0% AUG 82 1 ,49E402 +/= 1,80E40}
21 SEP 82 31 AUG B2 1.,20E402 ¢/ 1,50E+0}
26 0CT 82 21 SEP 82 1.51E+402 #/~ 1,30E+01
23 NOv %2 26 OCT 82 2o1TE+02 ¢/= 1,80E40)
61 DEC 62 23 NOV A2 1.82E402 +/= 1,A0E+0}
18 JAN 33 05 JAN 83 9,07E+01 +/= 1,34E+01
1S FER 83 1A JAN 83 1.18E402 +/= 1,36E+01
1S YAR 83 15 FEB 63 1.30E402 +/= 1 ,80E+01
12 APR B3 22 MAR Ay 1.9E+02 ¢/= 1,53E+0¢
10 HAY 83 12 APR 83 1,49E402 +/= 2,06E+01
07 Jiiy B3 1¢ MAY Ay 1.63E+02 ¢/= 2,09E+01

ns Jup 83 0T JUN a3 I.OQEf e/= 1,T4E+0}
ﬂ% lllE %i ! E)iﬁ' 2.07E201
02 AUG 83 . +02 +/- 1,8%9E+0]

varslon‘l.o Page
FUVIROGHMENTAL SAMPLE ANALYSIS RESULT REP
mesAestdmgESmEd EeTuag SRR Ne wEnes® SonE,
09 JAM 82 to 28 JuL 87
RIVER WATER CUMULATIVE UNFILTERED
RICHLAMD PUMP HNUSE
2o8/L0 b 3
i
Ragult +/= 2 Sigma
(PCI/L y Commants
- e | L L Y L L L ]
2,80E+402 +7= 2.00E+01
3.30E402 #/~ 2,00E+01
2,RE+D2 #/= 2,00E+0)
1,38E+402 +/= 2,00E+01
1.53E402 ¢/= | ,b0E+0]
{t 2)
s
D&

27 SEP 83 30 4UG 83 1.55F402 ¢/~ 1,84E+0)
25 0CT 83 27 SEP A% 1,33E402 #/= 1,45E+0)
+

23 hov 83

3
20 DEC 81 22 NOV
14 FF@ 84 17 JAN
131 MAR B4 14 FEB
10 APR 84 13 MAR
08 MAY 84 10 APR
05 JUN B4 08 vAY
03 JuL 8a 05 JUN
31 ML 84 0% JuUL
28 AlG 81 31 JuL
25 SEP B84 28 AUG
2% OCtT 84 2% SEP
20 NOV 843 23 OCT
18 DEC 84 20 NOV

81 . +01 +/7= .

83  T.A1E+04 +/= 1,2T7E+0}
.1 | 1.37E402 #/~ 1 ,23E+01
8a 1.50E¢02 +/= 1 ,25E+01
L] 2,00E+02 +/- 1,05E+0}
LT 1.56E402 +/=~ 1, 0BE+0)
8a 1.79E+02 +/= 1,11E+40]
LT 1.59E402 +/= 8, 30E+00 °
84 1.38E402 +/~ 1,00E+0}
84 L. H43E402 +/= 9,90E+00
A4 2., TOE+02 +/~ |, 39E+0)
84 1.7T6E+02 +/« 1,39E+01
83 1.,32E+¢02 +/= | 286E+0]
84 1,85E402 #/~ 1,R2BE+014.

!

-6 chéx i3

.

.

® A& r



g,

i
29+nLI-87 verslon 1,0
| FNVIROMMENTAL SAMPLE AMALYS]S PEIULT REP

| WPREESEAmAREE Rt sSoeews®e -asBREE WpS

: 09 JAH 82 to 28 JuL 87

; Ragult +/~ 2 Sigma

Date Ot1 Data Mn (PCIZL ) Comments
29 JAN 85 02 JAN 85  1.62F¢02 +/= 1,36E+01 « 3
i9 FEB 85 29 Jam 85 1,47E+402 +/= " 1,16E+01

02 APR 85 24 FER 85 1,68E402 +/= 1,83E40)

30 APR 85 02 APR B85 1,80E+02 ¢/~ 1,356408 < — 283 ¢y

28 MAY 85 30 APR B85 9.a2E+01 +/= 1,70E407

62 JlL B5 28 'HAY AS 1.51€402 ¢/~ 1,20E+01

30 JuL 8% 062 JuL 85 1.72E+402 +/= 1,20E40¢

03 SEP B5 30 Jul 85 1.69FE+02 ¢/= 1,21E+04

01 OCT 8§ 03 SEP As 9. 98E+01 ¢/« 1,11E+40}

29 0OCT 8% 0] DCTY B85 1,07TE+02 +/~ 1,03E+01

03 nEC BY 29 NCT as 1.67E402 +/= 1,81E+0}%

31 DFC &5 N3 DEC &S 2. ATE402 ¢/~ 1,33E+01

28 JAN Bh 31 NEC &5 2,09E¢02 ¢/= 1,2TE+0}

25 FES B4 28 JAN 8 2,06E+02 ¢/~ 1,30E+0] ( &)

01 4APR 86 2S5 FEB &8s 1,10E+02 +/= 1,05E+0]

29 APR 86 01 APR 85 1.,28E402 +/= 1,08E+0}) .

03 JUN Bé 29 APR B4 1,256+02 ¢/~ 1,09E401

ot JuL 84 8% JUN Bg 1,38F+02 ¢/= B8, 3TE+00

29 JUL 86 01 JUL B4 1,53E402 +/= 9,17E+00 ’
02 SEP B4 29 JUuL 8a 1,59E+02 +/= B _,29E+00

30 SEP 84 02 SEP &g 1.,53E+02 +/- B8,23E+00

28 DCT B& 30 SEP B84 1.A8E+02 +/~ 8, 20E+00

02 DEC 8¢ 28 OCT Ap 1,34E+02 +/= 8.,aBE+00

30 DEC B4 02 DEC 86 - 1,26E+402 +/= B, 09E+0D

03 FEB 87 30 DEC B& 1.83E402 +/= 1 ,13E+01

N3 MAR B7 03 FEB 87 1,29E+402 #/= 1,02E+0})

31 WAR 87 03 MAR 87 1,27E402 e/~ 9,976+007— 2.3CK 6k
28 APH 8T 3T VIR AT T1.,26E+02 7= 5,59E+00

02 Juy 87 28 APR A7 &, TREHDL /= §5,22E+00

30 JUN 87 n2 JUN BT F.2RE+02 +/= b, 0B0E+00

28 JuUL &7 n Jud 87 1,31E402 +/= &,22E+00

Fraction of Results>nig 15/ 15 Meang 1,65E+02 !
Mintmumd 3.93E+01 (22 NOV B3) Standard Error of Meani 1,.85E+0!
Maximumt &,.6RE+H2 (19 FEB B82) Standard Devistiont 1,60E+02
Merd{ant 1.51E+02

R
—
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29-0CT-AY Varalon §,0 Page
EHVIRDIVENTAL SAMPLE ANALYSIS RESULY WFF

ouadtdteseey Tl SETonS SoSAASES ARRRSR Wew

09 JAN B2 to 23 JUL AT

LComments
¢ 1) THE SAMPLE 12/18/88 = 12/26/84 MAS INADVERTANTLY OMI
FROM THE DECFMHER CIOMPHOSITE,
( 2) SAMPLEY WERE MNY COLLECTED 12728, 1/4, AND 1/18, TH
OMLY ENDUGH WATER TO RUN ALPHA, BETA, U, AND ENRIEHE
THE COMPOSITE 12728782 = 1718783, '
( 3) SAMPLE TAKEN 12/18/784 = [2/26/A4 WAS TNADVERTANTLY ©
FRNM THE DECEMBER CIMPOSITE,
( Nn) GRaB SAMPLE SUASTITUTED,

a a ~

14

a & ¢



REFERENCE 31

An_Assessment of Aquifer Intercommunication in_the B Pond - Gable
Mountain Pond Area of the Hanford Site, RHO-RE-57-12P




RHO-RE-ST-12 P
Db’ on Caregnr 8
sC-T 1 ane M

An Assessment of Aquifer
Intercommunication in the

B Pond-Gable Mountain Pond
Area of the Hanford Site

Date Published March 1984

Michael ] Graham
George V Last
Karl R. Fecht

P Rockwell Hanford Qperations

Prepared for the U.S. Department of Energy
under Contract DE-ACD6-77RLO1930

’l Rockwell International

Rackwell Hanfard Operstions . T .
Enargy Systama Group -
PO. Box 8500

Aichiand, Washington 98352



!

RHO=-RE-ST-12

1.0 INTRODUCTION

In 1943, the Manhattan District of the U.S. Army Corps of Engineers chose
an unpopulated semiarid region of the Pasco Basin in Washington State as the
location for the Hanford Engineering Works. The site (Figure 1) was selected
because of the need to isolate the first nuclear plants for national security
reasons and to have a large area for isolating nuclear wastes from the public.
Today, the Hanford Site is a U.S. Department of Energy (DOE) facility, and
Rockwell Hanford Operations (Rockwell), a prime contractor to DOE, is respon-
sible for nuclear waste management at Hanford.

Nuclear waste management at Hanford includes disposing of large volumes of
liquia wastes to the ground (via ditches, ponds and underground cribs) and
storing highly radioactive solutions in large underground steel lined rein-
forced concrete tanks. The waste management (disposal and storage) facilities
are located near the chemical processing facilities in the Separations Area
near the center of the Hanford Site. Normally, the radionuclide concentrations
of the waste discharged to the ground average below maximum permissible concen-
tration guidelines; however, occasional, nonroutine, releases of higher concen-
tratfons have occurred, As a result of these disposal practices, the uncon-
fined aquifer underlying the Hanford Site has become contaminated (below
applicable guidelines) and the water table has increased in elevation.

There is a series of confined aquifers in the interflow zones and inter-
beds between the dense basalt flows that underlie the sediments containing the
unconfined aquifer, When postglacial flood waters and the ancestral Columbia
River flowed between Gable Mountain and Gable Butte (Figure 1), portions of the
basalt flows separating the unconfined and confined aquifers were eroded.

Later the water table rose to levels exceeding the potentiometric surface of
the upper confined aquifer, i.e., the Rattlesnake Ridge aquifer. This action
created the driving force for the transport of contamination--downward-to the
Rattlesnake Ridge aquifer through these areas of erosion, a phencmenon known as
aquifer intercommunication. -



REFERENCE 32

Memo to file from WS Weygandt regarding Personal
Conversation with Frank Trent concerning TUC Irrigation
Intake, August 12, 1987; including note to file from
RD Stenner on October 29, 1987, concerning Crops Grown

on the TUC 160 Acres

“




File Note

Date: 10/29/87 9 W

From: RD Stenner Aa

Subject: Crops Grown on the TUC 160 Acres

The 160 Acres that are irrigated by the Tri-Cities University Center are used
to grow alfalfa which is used as cattle feed.




- ‘ PR .
{ 2y Eﬁﬁ%&exubonmﬁe imemnad Olstribution
. File/LB
bue August 12, 1987 é
To File - 6:Q
From W. S. Weygandt

Subject Tri-Cities University Cantar Water Intake

A talephone conversation with Frank Trent, the ground's manager at TUC, revealed
that TUC draws water from the Columbia River to irrigate approximately 160
acres. The intake is located directly behind the Center, which {s located on
Sprout Road.

WSW:cs




REFERENCE 33

Memc to file regarding recreational use of the

Columbia River from DR Sherwood, August 26, 1987




%:ESL; B a.n.el l e Project Number

-~ Pacific Northwest Laboratories Internai Oistribution
KH Cramer
RD Stenner
Date August 26, 1987 Fite/LB

To INSS Files
fom DR Sherwood M

subjee  Recreational Use of Hanford Reach

The Hanford Reach of the Columbia River has many recreational uses.
Sportsman's access for fishing and waterfowl, big game, and upland bird
hunting is provided at several locations. Access points to the Columbia
River along the Hanford Reach are located at the old White Bluffs Ferry
landing, the Ringold Hatchery, and Leslie Grove Park in Richland. I have
fished for steelhead and saimon along the Hanford Reach since 1980.

DRS/mgs




REFERENCE 34

Battelle Farm Operations Drawing, RC-486 and RC-1147




File Note
Date: 10/29/87
From: RD Stenner é

¢ L
) g
Subject: Telephone Conversation with Dale Schielke (PNL) Regarding
Battelle Farm Operations Acerage

The Battele Farm Operations cover a total of 168.1 acres which are used for
growing forage (food crops). The individual plot acrages are as follows:

62.5 acres
27 .2 acres
20.6 acres
22.4 acres

.7 acres

.0 acres
1 .2 acres

acras

DARETLIN

168.1 acres total
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REFERENCE 35

Data Compilation: Iodine-129 in Hanford Groundwater, WHC-EP-0037
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Figure 3-4. Lgcation of "0B" Series Wells.
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REFERENCE 36

Letter From RD Stenner to DM Bennett Regarding Ground Water Contaminant
Plumes in the 100 Area, 200 Area and 300 Area, October 14, 1987

Note: Onily the 200 Area attachments are included in this package
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GBaneﬂe

. Pacific Northwest Laboratories

P.O. Box 999
" Richland, Washington U.5.A, 99152

Telephone (509)
October 14, 1987 Tetex 15-2874

Mr. D. M. Bennett

U.S. Environmental Protection Agency
Region X

Superfund Program

1200 6th Avenue

Seattle, WA 98101

Dear Dave:

Enclosed are the three descriptions of the 100 Area, 200 Area and 300 Area
ground water contaminant plumes we discussed on the telephone yesterday. !
have included some attached figures and maps to help show the independency of
the detected ground water contamination in each of the three aggregate areas.

1f there are any quest1ons regarding the descriptions, please contact me at
509-375-2916.

Sincerely,

Gut |

R.D. Stenner, Sr. Research Engr.
Earth and Environmental Sciences Center
GEOSCIENCES DEPARTMENT

RDS:th



200 Area Ground Water Contamination

The ground water tritium plume from the 200 Area is a discrete plume
determined as the result of several years of ground water monitoring. The
attached map shows the extent of the defined plume. As can be seen from the
attached map there is considerable distance between the defined aggregate
areas and their associated plumes. The seeps discussed as entry points for
the contaminated plume to enter the surface water are within the defined
plume and no upstream (upstream from the identified seeps) samples of the
surface water indicate any influence on the tritium concentrations at the
identified seeps. The 200 Area tritium plume enters the river between river
mile 27 and river mile 33 as described in the document PNL-5289 (Reference
3).
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REFERENCE 37
Letter From RD Stenner To DM Bennett Regarding Liquid Waste
Sites and Burning Pits, Qctober 26, 1987




5= Battelle

Pacific Northwest Laboratories
P.0O.8a0x 9%

Richland, Washington Li.S.A. 99152
Tziephane (509

October 26, 1987 Telex 15-2874

D.M. Bennett

EPA/NPL Coordinator

EPA Superfurd Program

U.S. Environmental Protection Agency Region X
1200 Sixth Ave.

Seattle, Washington 98101

Dear Dave:

Per your telephone request, enclosed are the statements on liquid waste sites
and burning pits. It is our understanding that you will incorporate them as
references in the appropriate sections of the NPL packages and provide us
with a finalized copy of the packages following completion of the MITRE Corp.
review.

If there are any questions regarding these statements, please don't hesitate
to contact me at 509-375-2916.

-

Sincerely,

Bsb

R.0. Stenner, Senior Research Engineer /
Environmental Pathways and Assessment Section
Geosciences Department

Earth and Environmental Sciences Center

RDS:dar

ENCLOQSURE

SR e

bcc: KH Cramer
MS Hanson
DA Lamar
RM Mangin - DOE/RL
TJ McLaughlin
RG Schreckhise
WB Schulze - DOE/RL
DR Sherwood



100, 200, 300 Area Statement Regarding Liquid Wastes

The general operating procedures for liquid waste sites in the 100, 200 and

300 Areas were such that the waste constituents listed for each site generally
entered the process lines and were mixed with each other prior to being disposed
of at the site. This process mixing of these waste constituents occurred

over the period of site operation.



Burning Pit Statement

Due to the time period for which the burning pits operated, the nonhazardous
combustible waste materials (i.e., paper products, cans, etc.) would have
been mixed (i.e., mixed together in the garbage truck or waste container)
with the hazardous waste materials (i.e., paints, solvents, etc.) prior to
the waste mixture being disposed of at the site.




REFERENCE 38
File note from RD Stenner to file on December 2, 1987

regarding Landfill Operations




Date: December 2, 1987

To: File )QUW

From: R. D.-Stenner

Subject: Operational Assumption for Historical Solid Waste Landfills

In historically operated solid waste landfills where hazardous wastes were
suspected the operation of the landfill did not involve any separation of
hazardous wastes and nonhazardous wastes prior to disposal in the landfill.

Wastes in these landfills is primarily from Hanford Site maintenance/support
activities which could involve hazardous materials originating from the 3000,
1100, 300, 200 or 100 Hanford operational areas.




MEMORANDUM

DATE:  12/18/87 9 W

FROM: R.D. Stenner ﬁﬂ

RE: Addendum to December 2, 1987 Letter Regarding Historic
Landfi1l Operations

The units associated with the December 2, 1987 letter on historic
landfill operation assumptions are as follows:

Hern Rapids Landfill (300 Area)
618-10 (200 Area)

618-11 (200 Area)

213-J8K (200 Area)

Central Landfill (200 Area)

e
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Environmental Monitoring at Hanford for 1985
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PNL-5817
uC-41
UcC-11

Environmental Monitoring
at Hanford for 1985

Y K. R. Price, Editor

May 1986

Prepared for the U.S. Department of Energy
under Contract DE-AC06-76RLO 1830

Pacific Northwest Laboratory
Operated for the U.S. Department of Energy
by Battelle Memorial Institute

£185-INd

$<Battelle
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SURFACE-WATER MONITORING

The Coiumbia River constituted the primary environmentai exposure pathway to the public for
radioactivity in liquid effluents. Radionuclides in the river have decreased significantly since the
shutdown of the plutonium production reactors with single-pass cooling systems and the instailation
of improved liquid effluent control systems at the N Reactor. However, radionuclides associated with
Hanford operations continued to be routineiy identified in the river water during 1985.

In addition to the river, four onsite ponds were sampied periodically to determine radionuciide
concentrations. These ponds were accessible to migratory water fow! as well as other animals residing
on the Site. As a resuit, a potential biologicai pathway existed for the removal and dispersal of any
contaminants that may have been present in the pond water and sediments.

COLUMBIA RIVER

The Columbia River is used as a source of drink-
ing water onsite as weil as at communities down.
stream of the Hanford Site. As 3 result, the
Environmentai Protection Agency and the State
of Washington drinking-water regulations are
appticabie (Appendix Q. In addition, the river is
also used extensively for crop irrigation and
recreational activities such as fishing, hunting,

boating, water skiing, and swimming. In view of .

this, the river water continued to be closely
monitored for radionuclides of potential Han-
ford arigin. Samples taken upstream and down-
stream of the Site are anaiyzed for selected
radionuclides at frequencies commensurate
with their haif-lives and their importance as ei-
ther verifiers of waste containment or indicators
of potential environmental impacts. Radionu-
clldes of prlmar}g 1sngmflcznce in the river are ’H,

®Co, "sr, M, ¥gs, %y, and ura-
nium (U).
Sampie Collection and Analysis

Samples of Columbia River water were collected
throughout 1985 at the upstream and down-
stream locations shown_ in Figure 23. The up-
strearn sampler was located approximately
mid-stream within Priest Rapids Dam and col-
lected samples as water passed through the
dam. Priest Rapids Dam is located approxi-
mately 5 miles upsiream of the Hanford Site
boundary. The downstream samples were col-
lected at the 300 Area and City of Richland water-
supply intakes. The 300 Area sampling location
was near the southern boundary of the Site and
coilected water from the intake forebay along

.20

the shoretine. The Richiand sampier, located
about 2 miles downstream of the site boundary,
coliected water from a point approximately 30
feet into the rivar from the shoretine,

Two types of samplers were used in most in-
stances: a cumulative system that collected a
fixed volume of water at set intervals during
each sample pariod and a specially designed
system that continuously collected waterborne
radionuclides from the river water on a series of
filters and ion-exchange ‘resins. Grab sampies
were used in a few special cases when routine
equipment was inoperable.

The cumuiative samplers consisted of a timer-ac-
tivated solenoid valve that periodicaily diverted
a continuously flowing substream of Columbia
River water into a 10 ¢ container. This cycle re-
peated itself throughout the T-week sample pe-
riod such that approximately 30 m2of water were
collected every 30 minutes. The 10 sample
container was changed every week.and the sam-
ple wis taken to the laboratory, where the water
from a single location was composited over a
4-week period prior to analysis, resulting in a
total sampie size of approximately 40 €. Tritium,
3¢, *Sr and uranium were the radionucfides of
interest in the samples collected with the cumu-
lative sampling system.

A special system was used to separate the ra-
dionuclides from river water prior to analysis. A
large volume of water was required to allow the
extremely smail concentrations of certain ra-
dionuclides in the river water to be detected.
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FIGURE 23. Columbia River Water Sampling and Onsite Pond Locations

River water flowed through the collection sys- Results
tem at a rate of approximately 50 m2/min, rasuit- The results of e o
o the analysis of Columbia River
:“8 in a total voiume of about 1000 ? sampled water sampies collected during 1985 are summa-
uring each 2-week sample period. Suspended rized in Tables A.13 and A.14, Appendix A. Sig-
particulates greater than 0.45 £m in dm:neter nificant resuits are discussed and illustrated
were removed from the water on a series of below, with comparisons to previous years’ re-
filters, and soluble radionuclides, except tri- sults provided as well. Radionuclides consis-

tium, were coilected on a mixed-bed, ion-ex- tently observed in measurable quantities in river
change resin column. The filters and water during 1985 were *H, Sr, U, ™, "7 Cs, and
ion-exchange resin were exchanged every 2 39290y, All of these are reportedly present in
\:.eeks ‘a:d ;:alﬁted f°':d gar!'m:a-emtttig? ra- effluents from Hanford facilities and exist in
ﬁ";’:"i; : A :ﬂ ! :;1 ‘:osi':;" :0': :f‘y“";; worldwide failout as weil. in addition, >N and U
e e - -
occur naturaily in the environment.
quarterly analyses of =, Z*Pu, and 2**“pu. Y ]
Annual average concentrations of tritium mea-
sured upstream and downstream of the Manford

.21



Site during 1985 were 110 pCiR and 150 pCi/e,
respectively. Figure 24 provides a comparison cf
monthly trittum concentrations observed in
river water, showing that concentrations down-
stream were generally higher than those up-
stream during the year. Statistical tests indicated
that the difference between the downstream
and upstream concentrations was significant.”
Sources of tritium entering the.river were efflu-
ent releases from N Reactor and ground water
entering the river along the Site (see “Effluents,
Waste Disposal. and Unusual Occurrences” and
"Ground-Water Monitoring”). The concentra-
tions of tritium observed in the river during 1985
were similar to those observed during recent
years and were comparable to measurements
made on Columbia River water by State of Wash-
ington personnel (DSHS 1985). Figure 25 pro-
vides 2 comparison of the annual average
concentrations of ’H, *Sr, and U for the period

{a) Paired sample comparison, t-test of differences

1981 through 1985. All observed tritium concen-
trations were well below the State of Washing-
ton and EPA screening levei of 20,000 pCi/Z for
drinking water.

The *Sr concentrations measured upstream and
downstream during 1985 were essentiaily the
same (0,15 pCi® and 0.16 pCi?, respectively).

Figure 25 shows the annual average "'Sr concen-
tration to be slightly higher at the downstream
location, consistent with observations made in

. past years. However, differences observed

since 1981 have been very siight, especiaily
when the uncertainty associated with the aver-
ages is considered. Figure 26 presents the
monthly ®Sr concentrations observed during
the year at both the upstream and downstream
locations, demonstrating that downstream con-
centrations are not consistently higher than the
upstream concentrations. Statistical tests also
indicated that the difference between upstream

{

(Snedecor and Cocitran 1976).
wnlme  Downstream
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FIGURE 25. Annual Average Tritium,
Strontium-90 and Uranium
Concentrations Measured in the
Columbia River, 1981 to 1985

and downstream concentratlons was insignifi-
cant. The only known source of ®Sr entering the
Columbia River was from the 100N liquid-waste
disposai facility, which reportedly discharged
8.7 Cl to the river during 1985. All *Sr concentra-
tions observed during 1985 in the Columbia
River water were well below the State of Wash-
ington and EPA screening level of 8 pCiRfor
drinking water.

Strontium-39 concentrations in Columbia River
water coilected upstream and downstream of
Hanford were generally below the detection
level during 1985 As in past years, average con-
centrations of Sr were essentially the same up-
stream and downstream of the Site (0.087 pCiR
and 0.100 pCiR, respectively).

.23

Uranium concentrations in 1985 continued tobe
slightly higher in samples of Columbia River wa-
ter collected downstream of Hanrord than in
those collected upstream, as shown in Figure 25,
While the difference in the annual averages up-
stream versus downstream (0.28 pCiR and 0.48
pCi&, respectively) is very slight, monthiy values
observed during the year were generally higher
at the downstream location, as Figure 27 shows.
All uranium concentrations observed during
1985 correspond with doses well bejow the State
of Washington and EPA standard of 4 mrem/yr
for drinking water. Although there is no direct
discharge of uranium to the river, it is known to
be a primary constituent of the ;round water
beneath the 300 Area (see “"Groynd-Water Moni-
toring’”’ section) and has been detected at ele-
vated leveis in riverbank springs entering the
river in this area (McCormack and Carlile 1984).

As in the past several years, ™! concentrations
continue to be higher in downstream river water
than upstream. The average upstream and
downstream concentrations in river water dur-
ing 1985 were 9 aCift and 88 aCi/, respectively.
lodine-129 in the river is attributable to the fiow
of ground water, which is known to contain ™,
from the unconfined aquifer into the river (see
"Ground-Water Monitoring”” section). Figure 28
provides the quarterly "I resuits for the up-
stream and downstream locations and aiso
shows the average quarterly flow rate of the
Columbia River for 1985 and the previous 3
years. As the figure shows, the differences ob-
served during 1985 between the upstream and
downstream concentrations were similar to the
differences observed in past years. The figure
alsoillustrates the intluence of the river flow rate
on the downstream ™! concentrations; as
higher flow rates are associated with reduced
concentrations, and vice versa. As has been the
case for other radionuciides, the concentrations
of ™| observed in the Columbia River water
during 1985 were well below those concentra-
tions which would resuit in doses exceeding the
State of Washington and EPA Standard for drink-
ing water, 4 mrem/yr.
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Memo from Kathleen Gailoway, MITRE, to Sandy Crystall, EPA
December 29, 1987



To: Sandy Crystall, Date: 29 Decembex 1987
Acting Chief for NPL Operations,

Environmental Protection Agency (EPA)

From: Kathleen Galloway, Member of the Technical Staff
The MITRE Corperation

v
.

Copies: B. Myers, S, Parri#h

According to Sax, uranium is a highly toxic element on an acute basis
as well as on a radio-toxic basis, For this reason the Agency feels 1t is
appropriate to assign a value of 3 for the toxicity of uranium.

Sax states that the toxicity of plutonium compounds is based first upon
the very high radio-toxicity of the plutonium atom. In addition, the
permissible levels for plutonium are the lowest for any radicactive element.
Therefore, although a method for assigning toxicity values for
radio-nuclides is not established, the language in Sax would appear to
justify a toxicity value of 3 for plutonium.

KG/js

The MITRE Corporation
Civil Systems Division
7525 Colshire Drive, McLean, Virginia 22102.348)
Telephone (703) 883-6000/Telex 248923



